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1 .O INTRODUCTION 

Tetra Tech NUS, Inc. (TtNUS) has prepared this RCRA Facility Assessment Report summarizing field 

activities at the former Underground Storage Tanks (USTs) [Area of Concern (AOC) 221 south of Plant 

No. 3 Naval Weapons Industrial Reserve Plant (NWIRP) Bethpage, New York, (See Figures l-l and 1-2). 

This report was prepared for the United States Navy (Navy) Northern ‘Division (NORTHDIV) Naval 

Facilities Engineering Command (NAVFAC) under Contract Task Order (CTO) 0283, for the 

Comprehensive Long-Term Environmental Action Navy (CLEAN) III Contract Number N62472-90-D- 

1298. Environmental concerns for this area are based on a 1997 Northrop Grumman investigation of 

underground storage tanks near Plant No. 3. The 1997 investigation found evidence of petroleum in the 

soils from near the bottom of the former USTs to depths near the water table (UST Nos. 03-01-l) 2, and 

3). The USTs were reportedly removed sometime between 1980 and 1984. 

The purpose of the investigation is as follows: 

l Collect additional soil data to further characterize the horizontal extent of contamination in subsurface 

soils; 

l Determine if groundwater has been impacted; 

l Determine if a free floating product layer is present; 

. If free product is present, then characterize physical and chemical properties for recovery and 

disposal purposes. 
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2.0 PHYSICAL CHARACTERISTICS OF THE STUDY AREA 

This report focuses on the results of the Monitoring Well Installation and Free Product Recovery Test 

Investigation for the Former Underground Storage Tanks (03-01-1, 2, and 3 - AOC 22) located south of 

Plant No. 3, and compares this data to the results of previous investigations. The new data are presented 

and discussed, and the results are incorporated into the current hydrogeological interpretation. 

2.1 SURFACE FEATURES 

The NWIRP Bethpage is located on Long Island, New York. It is located on a relatively flat, featureless, 

glacial outwash plain. The site and nearby vicinity are highly urbanized. Because of this, most of the 

natural physical features have been reshaped or destroyed. The topography of the activity is relatively 

flat with a gentle slope toward the south. Elevations range from greater than 140 feet above mean sea 

level (msl) in the north to less than 110 feet above msl at the southwest corner. 

The NWIRP is about 108 acres in size. The dominant features at the activity are Plant No. 3, (the 

manufacturing plant) and three groundwater recharge basins. The recharge basins are each 

approximately 1.5 to 2.5 acres in area and about 30 feet deep. 

2.2 GEOLOGY 

The Upper Glacial Formation (commonly referred to as glacial deposits) forms the surface deposits 

across the entire NWIRP. The glacial deposits beneath the site consist of coarse sands and gravels. 

These deposits are generally about 30 to 45 feet thick; local variations in thickness are common due to 

the irregular and undulating contact of the glacial deposits with the underlying Magothy Formation. The 

contact between the two formations was defined in the field as the horizon where gravel becomes very 

rare to absent, and finer sands, silts, and clays predominate. The generally coarse nature of both 

formations near their contact, however, may make this differentiation either difficult or rather subjective. 

The results of the drilling program at location HN-24 (near AOC 22) and surrounding well locations 

appear to confirm the regional observation that there is no singular, areally extensive clay units beneath 

the NWIRP. Clay units encountered at any particular location do not persist along strike or in either 

direction of dip. The stratigraphic section at and below subsurface depths of about 100 feet may be 

considered “clay-prone” because the number of individual clay units significantly increases below this 

depth, but none of these clays are laterally persistent. 
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Most of the geological observations made during the AOC 22 drilling program agree with earlier 

observations made concerning the nature of the contact and predominant lithologies present progressing 

downwards stratigraphically through the Upper Glacial Formation into the upper portions of the Magothy 

Formation. In all fourteen of the soil borings drilled in the area of concern, boring log descriptions indicate 

that the entire sequence of sediments comprising the Upper Glacial Formation was penetrated. Evidence 

supporting this is based on the transition noticed from sediments compositionally consisting of mostly 

medium to very coarse sands and gravels to sediments primarily consisting of mostly medium to very 

coarse sands with less common gravels. This transition was observed to take place in most of the soil 

borings between approximately 50 feet and 56 feet bgs. In TT22-SB06, TT22-SB08, and TT22-SB14, the 

three soil borings furthest to the east, gravels became less abundant below slightly higher depth intervals 

ranging from approximately 39 feet to 49 feet bgs. On a local scale, it appears that the Upper Glacial 

Formation is slightly thicker in this area than earlier studies have indicated. This, in combination with the 

general variation in thickness noted between soil borings progressing west to east across the study area 

support the idea that the contact is likely undulating in nature. 

The persistence of mostly medium to very coarse sands and occasional gravels over intervals greater 

than 50 feet bgs in all of the soil borings indicate the generally coarse nature of the transitional strata 

situated at the top of the upper Magothy Formation. The appearances of finer-grained sediments below 

this depth were more common, however. These sediments included silty to clayey sands, sand to silty 

clays, and clays. Sequences composed of finer-grained sediments generally ranged from micro 

laminations to thinly bedded with respect to bedding thickness. As in previous subsurface investigations, 

however, no observations supporting the existence of a singular, areally extensive confining clay unit 

beneath the NWIRP was made to the maximum depths of approximately 61 feet to 63 feet bgs sampled. 

Although it is likely that the presence of finer-grained sediments underlying the AOC 22 do contribute to 

the overall semi-confining conditions recognized in monitoring wells installed in previous investigations 

that were screened over deeper intervals of the Magothy Formation. As a footnote, it should be 

mentioned that the presence of extensive amounts of viscous free petroleum product in soil borings 

lT22-SBOI through TT22-SB04 made it difficult to ascertain at times if sediment cohesiveness was 

function of the presence of silts and clay fines or the ‘sticky’ nature of the free product. 

2.3 HYDROGEOLOGY 

The Upper Glacial Formation and the Magothy Formation comprise the aquifer of concern at the NWIRP. 

Regionally, these formations are generally considered to form a common, interconnected aquifer as the 

coarse nature of each unit near their contact and the lack of any regionally confirming clay unit allow for 

the unrestricted flow of groundwater between the formations. 
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Although the water table beneath the NWIRP occurs below the glacial deposits, they are 

hydrogeologically important because their high permeability allows for the rapid recharge of precipitation 

to the underlying Magothy Formation. In addition, the large quantities of groundwater withdrawn daily 

from the Magothy passes back through part of the glacial deposits via the recharge basins to the Magothy 

Formation. 

The Magothy aquifer is the major source of public water in Nassau County. The most productive water- 

bearing zones are the discontinuous lenses of sand and gravel that occur within the generally siltier 

matrix. The major water-bearing zone is the base gravel. 

The Magothy aquifer is commonly regarded to function overall as the unconfined aquifer at shallow 

depths and a confined aquifer at deeper depths. The drilling program on the NWIRP has revealed that 

clay zones beneath the facility are common but laterally discontinuous. No confining clay units of facility- 

wide extent were encountered. 

The hydraulic characteristics beneath the AOC 22 were investigated by conducing rising head slug tests 

in three of the five newly constructed permanent groundwater monitoring wells in order to obtain site- 

specific values. Hydraulic head data were evaluated using the Hvorslev Method and revealed similar 

horizontal hydraulic conductivity values (Kh) for TT22-MW03, TT22-MW04, and TT22-MW05 of 2.64 x 

1 O-2 cm/set, 1 .I 2 x 1O-2 cm/set, and 2.02 x 1 O-2 cm/set, respectively. These values are consistent with 

formational materials comprised predominantly of well-sorted sands and glacial outwash (Fetter, C.W., 

1994, Applied Hydrogeology, New Jersey, Page 98). Past investigations and estimated values for the 

horizontal hydraulic conductivity for the portion of the Magothy Formation underlying the NWIRP have 

ranged between 50 feet/day to 100 feet/day. In comparison, the average horizontal hydraulic conductivity 

determined using slug test data for the upper portion of the Magothy Formation underlying the AOC 22 

falls within this range at 55 feet/day. 

Water level data were gathered from each of the permanent groundwater monitoring wells to determine 

the preferred direction of shallow groundwater flow underlying the AOC 22. These data revealed the 

dominant direction of shallow groundwater flow to be towards the south and southwest. This is in 

agreement with shallow groundwater flow orientation determination made during previous investigations 

at the NWIRP. During the course of this most recent investigation, it was also noted that the static 

groundwater levels for the newly constructed permanent groundwater monitoring wells changed on the 

order of one to two feet, likely as a result of the combination of minimal precipitation/recharge in 

conjunction with regional aquifer demands. 
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2.4 SITE HISTORY AND PREVIOUS INVESTIGAITONS 

In 1997, Northrop Grumman conducted a soil investigation at the former UST location (AOC 22). During 

this investigation soil borings were installed around and under the former tanks. Approximately 144 soil 

samples were collected in 8 areas from depth of 8 to 65 feet below ground surface (bgs). This range 

represents soils from the bottom of the former USTs to the approximate water table. The samples were 

analyzed for petroleum-based volatile organic compounds (VOCs) and semi-volatile organic compounds 

(SVOCs) in accordance with the New York State Department of Environmental Conservation (NYSDEC) 

Spill Technology and Remediation Series (STARS) Memorandum No.1 - Petroleum-Contaminated Soil 

Guidance Policy (August 1992) and for Total Petroleum Hydrocarbons (TPH). 

VOCs were detected infrequently in the soil samples, and none of the detected results exceeded STARS 

Memorandum Guidance Values (Table 2 of the guidance). SVOCs were detected more frequently and 

approximately 23% of the soil samples had one or more STARS Memorandum SVOC parameters 

(polycyclic aromatic hydrocarbons) at a concentration greater than the STARS Memorandum Guidance 

Values. STARS Memorandum Guidance Value exceedances were noted in all of the soil boring locations 

and for most sample depths from shallow soils (8 feet bgs) to deeper soils near the water table. 

However, the maximum SVOC concentration detected that exceeded a STARS Memorandum criteria was 

only 4.3 mg/kg, indicating that although petroleum hydrocarbons are wide spread, concentrations are 

relatively low. 

TPH testing was conducted to evaluate potential fuel oil contamination. This testing found petroleum in 

soils at concentrations up to 18,000 mg/kg and at depths near the water table (see Appendix A). The 

petroleum hydrocarbons were of the diesel range organics that are consistent with No. 4 and No. 6 fuel 

oils reportedly used at this location. 
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3.0 INVESTIGATION SUMMARY 

3.1 FIELD INVESTIGATIVE TASK DESCRIPTIONS 

Field activities are presented’ by task in the following paragraphs. All field activities were conducted in 

accordance with procedures referenced in TtNUS Standard Operating Procedures (SOPS), and in 

accordance with the health and safety procedures established in the site Health and Safety Plan (HASP). 

3.1.1 Soil Borings 

Fourteen soil borings were installed using hollow-stem auguring drilling techniques in order to delineate 

the vertical and horizontal extent of potential free petroleum product within the area of concern. Thirteen 

of the fourteen soil borings were drilled using a truck-mounted drill rig with 6 5/8-inch inner diameter (I.D.), 

12-inch outer diameter (O.D.) by 5-foot length hollow-stem auger casts. One of the soil borings, 

TT22-SB12, was drilled inside of Plant No. 3 using a limited-access track-mounted drill rig with 3 l/4-inch 

I.D., 6-inch O.D. by 5-foot length hollow-stem auger casts. An earlier attempt to install this soil boring 

using a track-mounted Geoprobe drill rig failed due to the presence of abundant gravels in the upper 

portions of the formation. 

Soil boring activities were conducted in three stages. During the first stage, four soil borings were 

installed as indicated on Figure 3-l by TT22-SBOI through TT22-SB04. In addition, one soil boring was 

attempted in the approximate center of the former USTs. But this attempt failed because of refusal at a 

depth of approximately 20 feet below ground surface. This depth is the reported location of the 

subsurface concrete foundation upon which the former USTs rested. Although the exact dimensions of 

the foundation are unknown, historical Northrop Grumman plans indicate that the pad is approximately 

40 feet long by 40 feet wide. 

During the second and third stages of the subsurface investigation, ten additional soil borings were 

installed as indicated on Figure 3-l by TT22-SB05 through TT22SB14. The location of additional soil 

borings was dependent on field observations of free petroleum product within previously drilled soil 

borings closer to the suspected source area. Soil boring log sheets are included in Appendix B. 

3.1.2 Soil Sampling 

For 13 of the 14 soil borings, split spoon samples were collected by auguring to the top of the depth 

interval of interest and driving a 2-inch O.D. by 24-inch length split barrel sampler with repeated blows 

using a 140-pound weight falling a distance of 30 inches. Split spoon samples for these soil borings were 

collected on IO-foot centers from 9 feet bgs to a depth of approximately 5 feet above the water table. For 
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one of the soil borings located inside Plant No. 3, lT22SB12, 2-inch I.D. by 4-foot length Geoprobe 

macrocore sampling tubes were used to continuously sample between 0 feet to 7 feet bgs. The interval 

from 10 feet to 20 feet bgs (refusal) was continuously sampled using 1.5inch I.D. by 2-foot length 

Geoprobe large bore sampling tubes. Following refusal with the Geoprobe rig, lT22-SB12 was over- 

reamed with the limited-access track-mounted rig and split spoon samples were collected on lo-foot 

centers from 30 feet bgs to a depth of approximately 5 feet above the water table. Soil samples from 

intervals greater than five feet above the water table were used to characterize the. lithology and 

qualitatively assess the extent of free product contamination of the formation. Two nearby existing 

groundwater monitoring wells were used to estimate the depth to water table in this area for the first soil 

boring. Measurements at these groundwater monitoring wells indicated an approximate depth to water 

table between 53 and 54 feet bgs. 

Except for soil boring TT220-SB06, spilt spoon samples were collected continuously from 5 feet above 

the water table to 8 feet below the water table. Because of equipment problems at TT22-SB06, split 

spoon samples were collected continuously to a depth of only 6 feet below the water table. Soil samples 

from this depth interval were lithologically characterized and evaluated in the field for evidence of free 

product. One split spoon sample over this interval from each soil boring was analyzed for TPH diesel 

range organics (DRO) and gasoline range organics (GRO) by method number SW-846 8015B in order to 

quantify the extent of free petroleum product contamination within the area of concern. In addition, split 

spoon samples collected from lT22-SBOl, TT22-SB05, and TT22-SB08 were analyzed for VOCs and 

SVOCs by SW-846 82608 and 827OC respectively. Samples selected for VOC and SVOC analysis were 

collected from three locations that were qualitatively and quantitatively assessed to differ with respect to 

the severity and extent of free petroleum product contamination. 

Field observations of oil-stained soils and elevated PID readings are summarized in Table 3-l and 

detailed in Appendix B. Based on the field observations, in the area immediately adjacent to the former 

UST (within 5 to 10 feet), petroleum-contaminated soils were observed from 20 feet below ground surface 

to the water table (53 to 57 feet below ground surface). At a distance of approximately 10 to 40 feet from 

the former UST area, petroleum-contaminated soils were only observed at the water table. At distances 

greater than 60 feet from the former UST area, there was no evidence of petroleum-contaminated soils. 

Samples selected for TPH and VOC and SVOC analysis were collected from the same split spoon and 

biased toward contamination under the following guidelines. 

1. Oil stained soils near the water table. 
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2. The sample interval near the water table with the highest Photoionization Detector (PID) 

readings. 

3. If oil stained soils or elevated PID readings are not observed, then the sample interval at the 

water table. 

One Matrix Spike/Matrix Spike Duplicate (MS/MSD) sample and one Blind Field duplicate sample were 

collected from TT22-SBO5 for VOC and SVOC analysis. Sample log sheets and chain-of-custody forms 

are included in Appendix B. 

3.1.3 Placement of Permanent Groundwater Monitorinq Wells 

During installation of the soil borings, observations concerning the presence of free petroleum product 

were recorded (see Table 3-l). Based on this evaluation, 5 of the 14 soil borings were selected for 

conversion into permanent groundwater monitoring wells. Two of the monitoring wells, TT22-MWOI and 

TT22-MW02, were installed at close proximity to the presumed source area in soil borings that showed 

evidence of extensive free product contamination. Two other monitoring wells, TT22-MW03 and 

TT22-MW04, were installed near the perimeter of the area of concern in soil borings that showed 

evidence of limited free product contamination. Although no evidence of free petroleum product 

contamination was observed within soil boring lT22SB12, the fifth permanent groundwater monitoring 

well, lT22-MW05, was installed in this soil boring to determine if free product and/or groundwater 

contamination existed beneath Plant No. 3. Soil borings not used for the installation of groundwater 

monitoring wells were completely backfilled with soil cuttings. 

The groundwater monitoring wells were installed as flush mounts. Four of the five groundwater 

monitoring wells were constructed of National Sanitation Foundation (NSF)-approved, Schedule 40, flush- 

joint, threaded, 4-inch I.D. Polyvinyl Chloride (PVC) riser pipe and screen. The fifth groundwater 

monitoring well was constructed of NSF-approved, Schedule 40, flush-joint, threaded, 2-inch I.D. PVC 

riser pipe and screen. Each of the groundwater monitoring wells has a 20-foot, O.OlO-inch slotted screen 

‘length and a threaded PVC end cap. The monitoring wells are water table wells, with the middle of each 

screen interval set approximately at the water table. 

Permanent groundwater monitoring wells were constructed by auguring to a depth of approximately 

10 feet below the water table. PVC casing sections were lowered to depth using the winch cable on the 

drill rig or by hand in the case of monitoring well TT22-MW05. A filter pack, consisting of clean silica 

number 2 filter sand was placed by free fall from the bottom of each well screen to approximately 2 feet 

above the tope of the well screen. Number 2 sand was used instead of Number 1 sand because of the 

viscous nature of the free petroleum product observed. The higher hydraulic conductivity of the coarser 
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material was intended to create the potential for free product to more easily migrate through the filter pack 

and come into contact with the well screens. An approximately 2-foot thick pure bentonite pellet seal was 

installed directly above the filter pack and allowed to hydrate as per the manufacturer’s recommendation 

in four out of the five groundwater monitoring wells. Due to the small I.D. (3 l/4-inch) of the hollow-stem 

auger casts used to drill TT22-SB12 (lT22-MW05), it was first necessary to remove them from the soil 

boring before emplacing the bentonite seal in order to prevent bridging of the bentonite pellets. This 

resulted in the caving of approximately 14 feet of formational material atop the filter pack. An 

approximate 2-foot thick pure bentonite seal was installed directly above the caved formational material 

and allowed to hydrate as per the manufacturer’s recommendation within TT22-MW05. For all of the 

groundwater monitoring wells, the remainder of the annulus above the seal was backfilled to the surface 

with cement/bentonite grout. Steel protective casing sections fitted with flush mounted caps were 

centered on each well riser and cemented in place. Each PVC riser pipe was secured with a lockable, 

water-tight, J-plug and a padlock. Well construction diagrams are included in Appendix B. 

3.1.4 Groundwater Monitorinn Well Development and Sampling 

All permanent groundwater monitoring wells were developed using submersible pumps a minimum of 

24 hours after grout installation to remove fine material from around the well screen. Field parameters 

such as pH, conductivity, temperature, dissolved oxygen, and turbidity were measured and recorded 

during development. A combination of visual clarity and the stabilization of field parameters was used to 

determine when the monitoring wells had been adequately developed. Well development sheets are 

included in Appendix B. 

All permanent groundwater monitoring wells were sampled a minimum of 2 weeks after well development 

to determine if groundwater underlying the area of concern was contaminated. Groundwater samples 

were analyzed for Target Compound List (TCL) VOCs and SVOCs by SW-846 Methods 82608 and 

827OC, respectively. Prior to sampling, monitoring wells were purged using a submersible pump. Field 

parameters such as pH, conductivity, temperature, dissolved oxygen, and turbidity were measured and 

recorded during well purging. Samples were collected after purging a minimum of 10 well volumes or 

when the turbidity was measured to be equal or less than 10 Nephelometric Turbidity Units (NTU), 

whichever of these two conditions was satisfied first. The stabilization of field parameters other than 

turbidity was also taken into consideration when determining the necessary purge volume. One MSlMSD 

sample and one Blind Field Duplicate sample were collected form lT22-MW02 and lT22-MW03, 

respectively. Groundwater sample log sheets and chain-of-custody forms are included in Appendix B. 
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3.1.5 Groundwater-Level Measurements 

One round of static-water-level measurements was collected during the final week of field operations 

using an interface probe in order to determine the apparent preferred shallow groundwater flow direction. 

Water-level measurements were referenced to the top of the inside PVC riser pipe and measured to the 

O.Ol-foot accuracy. A groundwater level measurement sheet is included in Appendix B. 

3.1.6 Soil Borinq and Permanent Groundwater Monitorina Well Survey 

At the completion of each stage of the soil boring drilling program, relative coordinates for each of the soil 

boring locations were determined’ by conducting a grid survey using various physical features between 

Plant No. 3 and Plant No. 10 as sight lines. Coordinates were measured to the nearest 0.50-feet with a 

measuring tape and recorded in the field logbook on hand-illustrated maps depicting the relative positions 

of each of the soil boring locations. 

Each of the groundwater monitoring wells was surveyed using a surveyor’s level and staff. A temporary 

benchmark was chosen just inside Door 10 on the south side of Plant No. 3. These elevations are 

recorded on the groundwater level measurement sheet included in Appendix B. 

3.1.7 Aquifer Tests 

Rising-head slug tests were conducted for three of the five newly installed permanent groundwater 

monitoring wells in order to determine hydraulic conductivity (K) values. Equipment/instruments used to 

complete the slug tests included 1.5-inch O.D. by 61.5-inch length and 3.06-inch O.D. by 43.5-inch length 

solid Teflon slugs and a 10 pounds per square inch (psi) pressure transducer and data logger. 

At the selected groundwater monitoring wells. the pressure transducer was lowered to approximately one 

foot above the bottom of the well. The slug, attached to nylon rope, was lowered to a depth that placed 

the top of it even with the static-water-level. Next, the water-level was given time to return to static 

conditions. Upon returning to static, the slug was extracted as rapidly and smoothly as possible while the 

data logger was simultaneously initialized to begin recording water-level readings measured by the 

pressure transducer. Slug tests were concluded after the water-level had once again returned to static 

conditions. Slug test data were downloaded to a computer and evaluated using the Hvorslev Method. 

Slug test data and calculations are included in Appendix C. Rising head slug tests were not conducted 

for TT22-MWOI and TT22-MW02 due to the presence of viscous tar-like free petroleum product within 

these wells. 
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3.1.8 Free Product Thickness Measurements 

The thickness of free petroleum product in each monitoring well was measured using an interface probe, 

Free product measurements were referenced to the top of the inner PVC riser and measured to the 

O.Ol-foot accuracy. The groundwater level measurement sheet in Appendix B includes free product 

thickness measurements and observations. Groundwater monitoring wells TT22-MWOI and lT22-MW02 

were the only wells where measurable thickness of free product was detected. The maximum thickness of 

free product observed was 0.02 feet. 

3.1.9 Free Product Samples 

Attempts to collect two free petroleum product samples for laboratory analysis were made over the three- 

day period that concluded the field operations. Because of the very small volumes of free product 

accumulating in the monitoring wells, it was necessary to collect composite samples to meet laboratory- 

specified volume requirements. Sample volumes were accumulated from floating free product in the 

55-gallon drums containing development water, the 550-gallon poly-tanks containing purge, development, 

and decontamination water, and from the tip of the interface probe on consecutive days after it was 

extracted from lT22-MWOI. The free product samples were shipped to the laboratory via high hazard 

shipping containers for analysis of High Concentration TCL .VOCs by SW-846 82608, High Concentration 

TCL SVOCs by SW-846 827OC, High Concentration TCL PCBs by SW-846 8082, high Concentration 

TCL Pesticides by SW-846 8081A, Resource Conservation and Recovery Act (RCRA) Meals by Method 

6010B/7470A, Flash point SW-846 1010, British Thermal Units (BTU) by ASTM D240, and Chloride by 

USEPA 325.2. 

3.1.10 Free Product Recoverv Tests 

Because of the very small volumes of free product accumulating in the newly installed groundwater 

monitoring wells, it was not possible to conduct free product recovery tests during the field operations. 

3.2 DECONTAMINATION PROCEDURES 

All auger casts were decontaminated between soil boring locations at the constructed decontamination 

pad using pressurized steam cleaner and potable water. 

All split spoons were decontaminated prior to and during the continuous sampling interval according to 

the following procedure. 

. Potable water and detergent rinse (Alconox/Liquinox) 

l Tap water rinse 
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l Distilled/deionized water rinse 

l Methanol rinse 

l Distilled/deionized water rinse 

l Air dry 

Submersible pumps, water-level indicators, interface probes and any other downhole instruments were 

also decontaminated according to the above procedure between groundwater monitoring well locations. 

Other decontamination solutions (i.e., acetone, methyl ethyl ketone) were used when necessary to 

remove excessive amounts of free petroleum product from auger casts, split spoons, water-level 

indicators, interface probes, and any other downhole instruments. 

3.3 INVESTIGATIVE-DERIVED WASTE (IDW) 

For soil borings TT22-SBOI through TT22-SB04, the soil cuttings were considered to be contaminated 

based on visual staining, petroleum odors, and/or PID readings above background. At these locations, 

the soil cuttings, disposable sampling equipment, and other solid media contaminated as a result of 

contact with the soil cuttings were placed in 55-gallon Department-of-Transportation (DOT)-approved 

steel drums (DOT 17-H). All drums containing IDW solids were staged at the appropriated accumulation 

area (GAC Building south of Plant No. 3). Visibly clean soil cuttings were spread evenly throughout 

selected areas in the area of concern. 

All development waters, purge waters, and decontamination waters/solutions were assumed to be 

contaminated based on the amount of free petroleum product encountered during soil boring activities, 

petroleum odors noted over water surfaces, and a visible sheen on water surfaces. These liquids were 

containerized in both 55-gallon DOT-approved steel drums (DOT 17-HO and 550-gallon poly-tanks. All 

vessels containing IDW liquids were staged at the appropriated accumulation area (GAC Building south 

of Plant No. 3). 

Composite soil samples for Pesticide/PCB and Toxicity Characteristics Leaching Procedure (TCLP) 

Metals analysis were collected by homogenizing equal portions of soil from the twelve 55-gallon drums 

containing soil cuttings. Grab samples for VOC analysis were collected from two out of the twelve 

55 gallon drums containing soil cuttings. The drums with the highest PID headspace readings were 

selected for VOC analysis. Composite water samples for Pesticide/PCB and RCRA metals analysis were 

collected by homogenizing approximately equal volumes of water from the three 550-gallon poly-tanks 

containing a combination of development, purge, and decontamination waters. Chain-of-custody forms 

for IDW sampling are included in Appendix B. 
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4.0 NATURE AND EXTENT OF CONTAMINATION IN SITE MEDIA 

Subsurface soil, groundwater, and free product samples were collected from AOC 22. Based upon the 

analytical results for these samples, the nature and extent of contamination at AOC 22 are discussed in 

the following section. Analytical results are presented in Tables 4-l through 4-4 and Figures 4-l and 4-2. 

The complete analytical database is displayed in Appendix D. 

4.1 SUBSURFACE SOIL RESULTS 

All soil samples were analyzed for Total Petroleum Hydrocarbons (TPH) - Diesel Range Organics (DRO) 

and Gasoline Range Organics (GRO). Additionally, three soil samples (including one field duplicate pair) 

were also analyzed for VOCs and SVOCs. The three soil samples were selected to represent high, 

moderate, and no observed petroleum contamination. Considered in this data set were 14 soil samples 

(including one field duplicate pair). The results for the VOCs and SVOCs were compared to Soil Clean- 

up Objectives as per New York State Department of Environmental Conservation (NYSDEC), “Division of 

Technical and Administrative Guidance Memorandum: Determination of Soil Clean-up Objectives and 

Clean-up Levels” (January 24, 1994) (TAGM 4046), Appendix A Table 1 and 2. This comparison is 

displayed in Table 4-l. 

Table 4-2 displays a summary of TPH-DRO and TPH-GRO results. It should be noted that New York 

does not have any published criteria for evaluation of TPH in soil. The TPH data was collected to define 

the potential extent of free petroleum product (that which is not tightly adsorbed onto soils). In general, a 

free product layer does not form when TPH results are less than 1000 mg/kg. When the TPH results are 

greater than 10,000 mg/kg (I%), then a free product layer is more commonly observed. 

Three samples (TTNUS-22-SB-01-5456, TTNUS-22-SB-05-5559/TTNUS-22-SB-05-DUP, and TTNUS- 

22-SB-08-5557) were selected for VOC and SVOC analysis. These samples were collected from three 

locations that were qualitatively and quantitatively assessed to differ with respect to the severity and 

extent of free petroleum product contamination. Sample TTNUS-22-SB-01-5456 was the most 

contaminated, sample TTNUS-22-SB-05-5559ITTNUS-22-SB-05-DUP was moderately contaminated, 

while sample TTNUS-22-SB-08-5557 showed no relevant contamination. 

This characterization was done to determine if a range of VOC and SVOC contamination existed without 

having to complete VOC and SVOC analysis at each soil boring location and also to establish if the 

severity of VOC and SVOC contamination varied with that of the TPH contamination. Table 4-l displays 

a summary of VOC, SVOC, TPH-DRO, and TPH-GRO analytical results (for the three aforementioned 

samples) compared to TAGMs. A comparison of field observations, with TPH results, and VOClSVOC 
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TABLE 4-1 

ANALYTICAL RESULTS AND COMPARISON TO NYSDEC TAGMS - SOIL SAMPLES 
AOC 22 - FORMER UNDERGROUND STORAGE TANK 

NWIRP BETHPAGE, NEW YORK 

1 Sample Number 1 TTNUS-22-SB-01.5455 1 TTNUW-22-SB-05-5559 ITTNUS-22-SB-O5-5559-DUPI TTNUS-22-SB-08-5557 1 NYSDEC TAGMdBasis 1 
VOLATILE ORGANICS (pglkg) 
Acetone I I I I 5.1 J I 200/-TAGM 
Methylene Chloride 2.8 J 1 OO/TAGM 
SEMIVOLATILE ORGANICS @g/kg) 
2-Methylnaphthalene 3200 36400/-TAGM 
Chrysene 4OO/TAGM 
Fluorene 670 J 50000/TAGM 
Phenanthrene 3000 J 2800 2500 50000/TAGM 
Pyrene 2300 50000/TAGM 
PETROLEUM HDROCARBONS (mglkg) 
TPH-DRO I 1900 I 5400 I NA I I No criteria 
TPH-GRO 78 44 NA No criteria 

Blank space indicates the parameter was not detected in this sample. 
NA - Not analyzed in this sample. 
NYSDEC - New York State Department of Environmental Conservation 
TPH - Total Petroleum Hydrocarbons 
GRO - Gasoline Range Organics 
DRO. - Diesel Range Organics 
TAGM - Technical and Administrative Guidance Memorandum [NYSDEC January 24, 1994 (Revised)] 
U - Value was nondetected at or above the concentration reported. 
J - Result is estimated. 
Shaded results exceed the Soil Clean-up Objectives. 



TABLE 4-2 

SUMMARY OF REMAINING TOTAL PETROLEUM HYDROCARBONS (TPH) 
ANALYTICAL RESULTS - SOIL SAMPLES 

AOC 22 - FORMER UNDERGROUND STORAGE TANK 
NWIRP BETHPAGE, NEW YORK 

Sample Number 
Total Petroleym Hydrocarbons (mglkg) 

TPH - DRO I TPH - GRO I ._ . . -.~- 

-i-n41 c73-cR-n3-E;7c;a I 21,000 300 
13,000 140 
13 fH-lCl 250 .-,--- 
3.3 u 

1300 J 
? 3 II 

0.11 
23 

011 

U 

=I U w.- - I 
I I NUT-LL-X5-l-I U-333 I I 12 I iiioi I 
TTNUS-22-SB-1 l-5355 17u 0.096 
TTNUS-22-SB-12-5860 99 0.130 
TTNUS-22-SB-13-5759 3.4 u 0.100 
TTNUS-22-SB-14-5759 2.8 J 0.110 
TTNUS-22-SB-01-5456 1,900 78 
TTNUS-22-SB-05-5559 5,400 44 
TTNUS-22-SB-08-5557 3.3 u 

U 
U 
U 3 U 

0.11 u I 

TPH - Total Petroleum Hydrocarbons 
GRO - Gasoline Range Organics 
DRO - Diesel Range Organics 
U - Value was nondetected at or above the concentration reported. 
J - Result is estimated. 
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TABLE 4-3 

G SUMMARY OF GROUNDWATER ANALYTICAL RESULTS COMPARED TO GROUNDWATER STANDARDS/CRITERIA 

t2 
AOC 22 - FORMER UNDERGROUND STORAGE TANK 

‘0 NWIRP BETHPAGE, NEW YORK 

Sample Number TTNUS-22-MWOI TTNUS-22-MW02 TTNUS-22-MW03 TT;;;;:;fTp3 TTNUS-22-MW04 TTNUS-22-MW05 
Groundwater 

Criteria”’ 

Tetrachloroethene 

Blank space indicates the parameter was not detected in this sample. 
NYSDEC - New York State Departrment of Environmental Conservation 
TPH - Total Petroleum Hydrocarbons 
GRO - Gasoline Range Organics 
DRO - Diesel Range Organics 
NA - Not Available 
1 -.As per Appendix A Tables 1 and 2 from, “Technical and Administrative Guidance Memorandum (TAGM), [NYSDEC January 24, 1994 (Revised), TAGM 40463. 
2 - Values for these compounds were not available, therefore the value for trans-1,2-dichloroethene was used as a surrogate value. 
U - Value was nondected at or above the concentration reported. 
J - Result is estimated. 
Shaded results exceed the Soil Clean-up Objectives. 



TABLE 4-4 

ANALYTICAL RESULTS FOR FREE PRODUCT SAMPLE 
AOC 22 - FORMER UST AREA 

NWIRP BETHPAGE, NEW YORK 

Metals (mg/kg) 
Arsenic 
Barium 
Chromium 
Miscellaneous Parameters 
Chloride (mg/kg) 
Combustion (BTUs) 
Flashpoint (F) 

1.6 
41.3 
25.5 

77.6 
373 

None detected 
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results indicates that field observations can distinguish petroleum-contaminated soils from non-petroleum- 

contaminated soils. However, field observations of heavy versus moderately contaminated soils are not 

as accurate. Table 4-2 displays a summary of TPH results for the fourteen soil samples. 

As displayed Table 4-1, acetone and methylene chloride were the only VOCs detected. Acetone and 

methylene chloride were only detected in sample TTNUS-22-SB-08-5557 at concentrations of 5.1 pg/kg 

and 2.8 pg/kg, respectively. Based on the low concentrations found and the common. use of these 

chemicals in the laboratory, these findings likely result from laboratory contamination and do not 

represent site specific contamination. 

As per Table 4-2, TPH-GRO were detected in 6 out of 14 samples at concentrations ranging from 

23 mg/kg to 300 mg/kg with the maximum occurring in TTNUS-22-SB-02-5759. However, TCL aromatic 

VOCs were not detected in the three soil samples. This discrepancy in results may be due to weathering 

and/or degradation of TCL VOCs and the likely presence of non-target VOCs and/or SVOCs in these 

samples. 

Also displayed by Table 4-1, 2-methylnaphthalene was detected in sample TTNUS-22-SB-05-5559 at a 

concentration of 3200 pg/kg. Chrysene was detected in sample TTNUS-22-SB-05-5559-DUP at a 

concentration of 980 pg/kg. Fluorene was detected in sample TTNUS-22-SB-05-5559 at a concentration 

of 670 pg/kg. Phenanthrene was detected in two out of three samples at concentrations ranging from 

2800 pg/kg to 3000 pg/kg with the maximum occurring in sample TTNUS-22-SB-01-5456. Pyrene was 

detected sample TTNUS-22-SB-055559-DUP at a concentration of 2300 ug/kg. As per Table 4-2, TPH- 

DRO were detected in 9 of 14 samples at concentrations ranging from 2.8 mg/kg to 21,000 mg/kg with 

the maximum occurring in TTNUS-22-SB-02-5759. The PAHs detected in these sample are part of DRO 

fraction. As displayed in Table 4-1 only the concentration of chrysene (980 pglkg) in sample TTNUS-22- 

SB-05-5559-DUP was in excess of the TAGM of 400 pglkg. 

In summary, samples collected in close proximity to the north, south, east, and west of the former UST 

area (TTNUS-22-SB-02-5759, TTNUS-22-SB-04-5759, TTNUS-22-SB-015456, and TTNUS-22-SB-03- 

5557) displayed the highest concentrations of TPH-DRO and TPH-GRO (see Figure 4-l). The only two 

exceptions were samples TTNUS-22-SB-07-5557 (southwest of former UST area) and TTNUS-22-SB-05- 

5559 (north of former UST area). Samples taken at distance of more than 60 feet from the former UST 

area displayed minimal or no TPH-DRO or TPH-GRO in soil, indicating a limited horizontal extent of 

contamination. 
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4.2 GROUNDWATER RESULTS 

Five groundwater samples, including one field duplicate pair, were collected. These groundwater 

samples were analyzed for TCL VOCs and SVOCs. The VOC and SVOC results were compared to New 

York Groundwater Standards/Criteria (TAGM 4046). This comparison is displayed in Table 4-3. The 

analytical results are also displayed by Figure 4-2. 

Trichloroethene (TCE) was detected in all five groundwater samples collected at maximum concentrations 

of 95 ug/L in well TTNUS-22-MW03 and of 86 pg/L in TTNUS-22-MW-05. These two wells are 

hydraulically upgradient (north) for the former UST area. TCE in groundwater is a known regional 

concern and is currently being addressed separately as part of the Groundwater Record of Decision 

(ROD) issued by NYSDEC in March 2001. 1 ,l-Dichloroethane, 1,2-dichlorethene (total), chloroethane, 

cis-1,2-dichloroethene, tetrachloroethene, trichlorotrifluoroethane, and vinyl chloride were also detected in 

most of the five wells including the downgradient wells. These additional chlorinated hydrocarbons are 

degradation products of trichloroethene. The concentrations of these additional chlorinated hydrocarbons 

were less than TCE in the upgradient wells and suggest that the source of chlorinated hydrocarbons is 

hydraulically up gradient of the former UST area. TCE may be undergoing natural attenuation as 

suggested by the degradates at lesser concentration in downgradient wells. As displayed by Table 4-3, 

concentrations of several of these chlorinated hydrocarbons are in excess of the Groundwater 

Standards/Criteria. 

Aromatic hydrocarbons (benzene, toluene, ethylbenzene, and xylenes) were also detected in three of five 

groundwater samples. The three wells with detected aromatic hydrocarbons were downgradient of the 

former UST area. Benzene was detected in three of five samples at concentrations ranging from 4.1 ug/L 

to 17 pg/L. Ethylbenzene was detected in two of five samples at concentrations ranging form 11 pg/L to 

18 ug/L. Toluene was detected in two of five samples collected at concentrations ranging from 1 .l ug/L 

to 1.4 pg/L. Xylenes was detected in two of five samples collected at concentrations ranging from 

4.7 us/L to 7.6 pg/L. Maximum detections of benzene, toluene, and xylenes were all detected in sample 

TTNUS-22-MW-01. The maximum ethylbenzene detection was found in sample TTNUS-22-MW-02. 

TTNUS-22-MW-01 and TTNUS-22-MW-02 are located directly south and east of the former UST area, 

respectively. TTNUS-22-MW-04 is located side gradient to downgradient of the former UST area. As 

shown in Table 4-3, concentrations of benzene, ethylbenzene, and xylenes in sample TTNUS-22-MW-01. 

were in excess of the Groundwater Standard/Criteria (0.7 ug/L, 5 ug/L, and 5 ug/L, respectively). 

Concentrations of benzene and ethylbenzene in sample TTNUS-22-MW-02 were greater than the 

Groundwater Standard/Criteria. Additionally the concentration of benzene in sample TTNUS-22-MW-04 

(4.1 us/L) was greater than the Groundwater Standard/Criteria (0.7 pg/L). 
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The following SVOCs were also detected in these groundwater samples: 2-methylnaphthalene, 

acenaphthene, bis(2-ethylhexyl)phthalate, carbazole, fluorene, naphthalene, and phenanthrene which are 

all PAHs except bis(2-ethylhexyl)phthalate. Acenaphthene, fluorene, and phenanthrene were detected in 

only samples TTNUS-22-MW-01 and TTNUS-22-MW-02 with the maximum detections all found in sample 

T-TNUS-22-MW-01. Carbazole and naphthalene were ’ detected in samples TTNUS-22-MW-01, 

TTNUS-22-MW-02, and TTNUS-22-MW-04 with the maximum concentrations being detected in sample 

TTNUS-22-MW-OI . 2-Methynaphthalene was detected in all samples except TTNUS-22-MW-05 with the 

maximum concentration detected n sample TTNUS-22-MW-01. Bis(2-ethylhexyl)phthalate was detected 

in all five samples at concentrations ranging from 3.5 pg/L to 43 pg/L with the maximum detected 

concentration found in sample TTNUS-22-MW-05. Of these SVOCs only results for naphthalene in 

samples TTNUS-22-MW-01 and TTNUS-22-MW-02 (20 pg/L in both) were in excess of the Groundwater 

Standard/Criteria. 

In summary, the upgradient wells TTNUS-22-MW-03 and TTNUS-22-MW-05 displayed the highest 

concentrations of chlorinated hydrocarbons suggesting their presence may be from a further upgradient 

source outside of AOC 22 and not site related. Concentrations of 1,2-dichloroethene (total), 

cis-l,2-dichloroethene, tetrachloroethene, trichloroethene, and vinyl chloride were in excess of 

Groundwater Standards/Criteria. The conversion of TCE to its degradation products is an indication that 

biodegradation is actively occurring in this area. 

Monitoring wells TINUS-22-MW-OI and TTNUS-22-MW-02, which are both downgradient of the former 

UST area, contained the highest concentrations of aromatic VOCs and PAHs. Concentrations of 

benzene, ethylbenzene, xylenes, and naphthalene were detected in excess of Groundwater 

Standards/Criteria. The relative absence of these chemicals hydraulically upgradient of this area is an 

indication that fuels from this area have impacted groundwater. However, based on the concentrations 

detected, the impact is relatively minor. 

4.3 FREE PRODUCT RESULTS 

A free product sample was collected to evaluate potential recycle/disposal options. Because no one 

source of free product at the site had sufficient volume, a sample was generated by mixing aliquots from 

several locations. The free product sample was analyzed for flashpoint, BTU, chloride, VOCs, SVOCs, 

pesticides, PCBs, and RCRA metals. The analysis of VOCs, SVOCs, pesticides, and PCBs were 

performed as high concentration due to the nature of the samples. Table 4-4 presents the positive 

results. In general, the analysis indicates that the free product present is characteristic of weathered 

heavy fuel oils and would not be classified as hazardous. 
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5.0 CONTAMINANT FATE AND TRANSPORT 

This section contains information on contaminant fate and transport and the chemical properties affecting 

contaminant migration. Section 5.1 presents brief discussions of contaminant persistence, and Section 

5.2 presents a summary of contaminant migration. 

5.1 CHEMICAL PERSISTENCE 

The persistence of classes of chemicals detected at AOC 22 in excess TAGMs or Groundwater 

Standards/Criteria are discussed in this section. Several transformation mechanisms affect chemical 

persistence, such as hydrolysis, biodegradation, photolysis, and oxidation/reduction reactions. The 

following general classes of compounds are discussed: 

Aromatics Hydrocarbons 

Chlorinated Hydrocarbons 

Polycyclic aromatic hydrocarbons (PAHs) 

Phthalate esters 

No. 6 Fuel Oil 

5.1 .l Aromatic Hvdrocarbons 

Aromatic hydrocarbon compounds such as benzene, toluene, ethylbenzene, and xylenes are not 

considered to be persistent in the environment. Aromatics hydrocarbons are subject to degradation via 

the action of both soil and aquatic microorganisms. The biodegradation of these compounds in the soil 

matrix is dependent on the abundance of microflora, macronutrient availability, soil reaction (pH), 

temperature, etc. 

Although these compounds are amenable to microbial degradation, it is not anticipated that degradation 

will occur at an appreciable rate, although macronutrient availability is not known. In the event that these 

compounds discharge to surface water bodies, volatilization and biodegradation may occur relatively 

rapidly. For example, volatilization appears 10 be the dominant ,removal process of xylene (half-life 

l-5.5 days) (Howard, 1990) and ethylbenzene (1 hour to a few weeks)(Howard, 1989). Also, the 

biodegradation of ethylbenzene in water will be rapid (half-life 2 days) after a population of degrading 

microorganisms becomes established (Howard, 1989). 

Ethylbenzene in groundwater is not significantly reduced by the action of anaerobic bacteria (ATSDR, 

1997). Additional environmental degradation processes, such as hydrolysis and photolysis, are 
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considered to be insignificant fate mechanisms for monocyclic aromatics in aquatic systems (USEPA, 

December 1982). Biodegradation of ethylbenzene by aerobic soil microbes has been reported, however, 

it is expected to be much slower under anaerobic conditions (ATSDR, 1997). Xylenes also will degrade 

rapidly in aerobic soils, but may be slower in anaerobic conditions (Howard, 1990). 

51.2 Chlorinated Hvdrocarbons 

Chlorinated hydrocarbons such as trichloroethene are subject to abiotic dehydrohalogenation. This 

process is an elimination reaction that results in the formation of an ethene from a saturated halogenated 

compound (Olsen and Davis, 1990). Research indicates that microbial degradation of highly chlorinated 

ethanes is a relatively slow process. Hydrolysis, photolysis, and oxidation are generally not considered to 

be significant fate processes for the chlorinated ethanes. 

Although trichloroethene is reportedly susceptible to degradation, the primary end product is reportedly 

vinyl chloride, which degrades slowly (Cline and Viste, 1984). It does not appear that appreciable 

degradation of chlorinated hydrocarbons occurs in aerobic aquatic systems (USEPA, December 1982) or 

in unsaturated soils (Lyman et al., 1990). 

Photolysis is not considered to be a relevant degradation mechanism for this class of compounds 

(USEPA, December 1982). Limited hydrolysis of saturated hydrocarbons (i.e., alkanes) may occur but it 

does not appear to be a significant degradation mechanism for unsaturated species (i.e., alkenes) 

(USEPA, December 1982). 

Under certain conditions, volatilization is a significant fate process for these compounds. Volatilization is 

only significant at the air-soil or air-water interface. Adsorption should not be considered as an important 

fate for these types of compounds when compared to more hydrophobic compounds. 

5.1.3 Polvcvclic Aromatic Hvdrocarbons (PAHs) 

PAHs have very low solubilities, vapor pressures, and Henry’s Law constants, and high octanol/water 

partitioning coefficient and organic carbon partition coefficient. The low-molecular-weight PAHs (e.g., 

acenaphthene, fluoranthene, and phenanthrene) may volatilize from surface waters, whereas the high- 

molecular-weight PAHs [e.g., benzo(a)pyrene, benzo(a)anthracene, chrysene, etc.] are less likely to 

volatilize. PAHs in soil are much more likely to bind to soil and be transported via mass transport 

mechanisms than to go into solution. 
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Bioconcentration of PAHs in aquatic organisms is greater for the higher-molecular-weight compounds 

than the lower-molecular-weight compounds. PAHs can be bioaccumulated from water, sediments, or 

lower organisms in the food chain. 

Land spreading applications have indicated that PAHs are highly amenable to microbial degradation in 

soil. Temperature, pH, oxygen concentrations, initial chemical concentrations, and moisture influence the 

rate of degradation. Photolysis, hydrolysis, and oxidation are not important fate processes for the 

degradation of PAHs in soil (ATSDR, 1997). 

The most important fates of PAHs in water are photo-oxidation, chemical oxidation, and biodegradation. 

PAHs do not contain functional groups that are susceptible to hydrolytic action, therefore, hydrolysis is 

considered to be an insignificant degradation mechanism. The rate of photodegradation is influenced by 

water depth, turbidity, and temperature. Benzo(a)pyrene, chrysene, fluorene, and pyrene are reported to 

be resistant to photodegradation. PAHs may also be oxidized by chlorination and ozonation, and may be 

metabolized by microbes under oxygenated conditions (ATSDR, 1997). 

5.1.4 Phthalate Esters 

Phthalate esters are considered to be relatively persistent chemicals in the environment. Although 

numerous studies have demonstrated that phthalate esters undergo biodegradation, it appears that this is 

a slow process in both soils and surface waters. Certain microorganisms have been shown to excrete 

products that increase the solubility of phthalate esters and enhance their biodegradation (Gibbons and 

Alexander, 1989). 

Biodegradation of bis(2-ethylhexyl)phthalate and other phthalates in water is an important fate 

mechanism, with half-life of 2 to 3 weeks reported for bis(2-ethylhexyl)phthlate (Howard, 1989). 

Bioaccumulation is also a significant fate process. Hydrolysis of phthalate esters is very slow, with 

calculated half-lives of 3 years (dimethylphthalate) to 2000 years [bis(2-ethylhexyl)phthalate] (USEPA, 

December 1979). Similarly, photolysis and volatilization are considered to be insignificant degradation 

mechanisms (USEPA, December 1979; Howard, 1989). 

5.1.5 No. 6 Fuel Oil 

Fuel Oil No. 6 is a viscous tar like fuel. To improve its flow characteristics, No. 6 fuel oil is normally 

heated prior to use. This fuel oil is the bottom cut of petroleum refining and consists of heavy molecular 

weight hydrocarbons. Because it is a high molecular weight fuel oil and relatively insoluble in water, 

biodegradation is probably slow. For surface soils, the most significant fate process for heavy fuel oils is 

evaporation however this fate mechanism is not significant in subsurface soils and groundwater. Since 
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the AOC 22 hydrocarbons are not exposed to the atmosphere, they will likely persist for years to 

decades. Over this time biodegradation destruction mechanisms becomes significant. 

5.2 CHEMICAL MIGRATION 

This section presents a brief overview of contaminant fate and transport issues for several major chemical 

classes detected at AOC 22. 

5.2.1 Volatile Organics (Aromatic and Chlorinated Hvdrodarbonsl 

Volatile organic chemicals are typically considered to be fairly soluble with a low capacity for retention by 

soil organic carbon; and therefore, these are the organic compounds most frequently detected in 

groundwater. These types of chemicals may migrate through the soil column after being released by the 

spill event or by subsurface waste burial as infiltrating precipitation solubilizes them. Some fraction of 

these chemicals is retained by the soil, but most will continue migrating downward to the water table. At 

that time, migration occurs primarily lateral with the hydraulic gradient. Again, some portion of the 

chemical may be retained by the saturated soil. 

Several of these compounds have specific gravities less than that of water (e.g., ethylbenzene and 

toluene). These compounds are typically found in fuels; if a large enough fuel spill occurs, these 

compounds may move through the soil column as a bulk liquid, until they reach the water table. There, 

instead of going into solution, the majority of the release may remain as a discrete fuel layer on the water 

table surface, with some of the material going into solution at the water/fuel interface. 

Similarly, compounds with specific gravities greater than that of water (e.g., trichloroethene) are often 

used in various industrial applications such as degreasing. If a large enough spill of these solvents 

occurs, these chemicals may also migrate as a bulk liquid but will not stop at the water table (i.e., these 

chemicals will mix/sink into the aquifer). 

5.2.2 Polvcvclic Aromatic Hvdrocarbons 

PAHs are generally considered to be fairly immobile chemicals in the environment. They are large 

molecules with high organic carbon partition coefficients and low solubilities when compared to the 

volatile organics. These compounds, when found in the soil, generally do not migrate vertically to a great 

extent. Instead, they are more likely to adhere to soil particles and be removed from the site via surface 

runoff and erosional processes. 
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5.2.3 Phthalates 

Phthalates are likely to adsorb to soils and remain relatively immobile, however percolation through the 

soil to groundwater may occur during times of rapid infiltration. In hazardous wastes sites the presence of 

common organic solvents such as alcohols and ketones may increase the solubility of relatively insoluble 

compounds such as bis(2-ethylhexyi)phthalate which may increase amounts that may leach to 

groundwater. 

5.2.4 Nd. 6 Fuel Oil 

No. 6 Fuel Oil is not very soluble and is likely to be sorbed to org,anic particles in soil and water. 

Additionally, the specific gravity of No. 6 Fuel Oil is greater than that of water. Therefore, if a large 

enough spill of No. 6 Fuel Oil occurs, this fuel may migrate as a bulk liquid to the water table then 

potentially continue to sink. Evaluation of the soils below the water table was conducted during the field 

investigation to confirm the vertical extent of the petroleum contamination. 
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6.0 CONCLUSIONS AND RECOMMENDATIONS 

The following conclusions and recommendations were developed based on the findings of this 

investigation. 

1. The field investigation confirmed the presence and the extent of petroleum contaminated soils in 

the area of the former USTs. 

. In the immediate area of the former AOC 22 USTs, petroleum-contaminated soil start at a 

depth of approximately 10 to 20 feet below the ground surface and extend to the water table 

(55 to 60 feet below the ground surface). The vertical extent of petroleum below the water 

table was confirmed through evaluation of soil samples. 

l At a distance of 10 to 40 feet from the former AOC 22 USTs, petroleum-contaminated soils 

are only found at the water table. The soils above the water table were relatively clean. This 

area corresponds to approximately 0.25 acres. 

. At a distance greater than 60 feet from the former USTs, petroleum contaminated soils were 

not observed. 

2. Even though total petroleum hydrocarbons were measured to be present in the soils at 

concentrations up to 2.1%, the concentration of regulated parameters in the soils were relatively 

low. The chemicals which exceeded NYSDEC soils cleanup objectives (TAGM 4046) were all 

polynuclear aromatic hydrocarbons with a maximum concentration of 4.3 mg/kg in the 1997 

investigation and 0.98 mg/kg in the 1999 investigation. 

3. Based on free product thickness measurements in monitoring wells, there is no recoverable free 

product at the site. The maximum observed free product thickness was 0.02 feet. 

4. Evaluation of the groundwater data found only limited fuel-related contamination in the 

groundwater. The fuel-related chem’icals include benzene at 17 ug/L, ethylbenzene at 18 ug/L, 

and 2-methylnaphthalene at 41 ug/L. 

5. Chlorinated solvents at a maximum concentration of 86 ug/L were also detected in the 

groundwater. These chemicals are consistent with solvents that were detected regionally and are 

being addressed under a separate groundwater containment remedy. 
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6. Petroleum contaminated soils at the site will be addressed in a Focused Feasibility Study. 

Specific site factors to be considered are as follows. 

l The petroleum-contaminated soils are deep (greater than 10 to 20 feet). This depth 

effectively eliminates casual contact with the petroleum contamination. 

l The petroleum contamination in soils and groundwater is relatively low, at less than 5 mglkg 

and 50 uglL, respectively. 

l The petroleum-contaminated groundwater is already being addressed under a separate 

remedy for chlorinated solvents. 

l The depth of the contaminated soils (55 to 60 feet below ground surface) prevents effective 

excavation of the soils. 
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7.0 REMEDIAL ACTION OBJECTIVES AND GENERAL REMEDIAL ACTIONS 

This focused feasibility study (FFS) was prepared for the former Underground Storage Tanks (USTs) at 

Area of Concern (AOC) 22 south of Plant No. 3 Naval .Weapons Industrial Reserve Plant (NWIRP) 

Bethpage, New York. A Resource Conservation and Recovery Act (RCRA) Facility Assessment (RFA) 

investigation (TtNUS, 2001) was performed in 1999 to delineate the extent of soil contamination and to 

determine the impact on groundwater. A general description of the site and the extent of contamination 

were provided in the RFA (TtNUS, 2001). The purpose of this FFS is as follows: 

l Quantify the extent of contaminants at the site. 

l Develop and evaluate alternatives to remediate the contaminated soil and meet preliminary 

remediation goals (PRGs). 

Sections 7.0 through 9.0 comprise the FFS. This work is part of the Navy Installation Restoration (IR) 

Program, which is designed to identify contamination at Navy and Marine Corps lands and facilities 

resulting from past operations and to implement remedial measures, as needed. Based on the results of 

the RFA and previous investigations, the nature and extent of contamination at this site have been 

adequately’characterized. Therefore, the remediation process can proceed to the FFS step. Additional 

data collection, if needed, would be conducted under the remedial action stage. 

This FFS, which is analogous to a corrective measures study (CMS), was conducted in accordance with 

the requirements of the New York State Department of Environmental Conservation (NYSDEC) Division 

of Solid and Hazardous Materials Part 373 Permit that was issued to the Navy under the NYSDEC 

implementing regulations [6 New York Codes, Rules, and Regulations (NYCRR) Part 6211. The Navy has 

agreed to a request made by the NYSDEC State Superfund group to utilize terminology associated with 

the NYSDEC State Super-fund program, which is closely related to the federal Comprehensive 

Environmental Response, Compensation, and Liability Act (CERCLA) program. The CERCLA 

terminology that is to be used parallels the RCRA terminology, and the implementation phases of each 

’ have been determined to meet the substantive requirements of both programs and will also satisfy the 

corrective action requirements set forth in Module III of the Part 373 permit. 

Based on the information collected during the RFA, the following section describes the development of 

the proposed remedial action objectives (RAOs) and general remedial actions (GRAS) for the NWIRP 

Bethpage AOC 22, Plant No. 3 Former Underground Storage Tanks. These RAOs and media clean-up 

standards are based on promulgated federal and state of New York requirements, data and information 

gathered during the 1997 and 1999 investigations, and additional applicable guidance documents. 
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7.1 INTRODUCTION 

The purpose of this section is to identify applicable or relevant and appropriate requirements (ARARs) 

and develop RAOs for remediation of AOC 22. The RAOs are based on the contaminants and 

compliance with action levels that are based on ARARs and to be considered (TBC) criteria. RAOs are 

developed for a site as medium-specific and contaminant-specific objectives that will result in the 

protection of human health and the environment. The development of RAOs for a site is based on human 

health and environmental criteria, data gathered during previous investigations, USEPA and state 

guidance, and applicable federal and state regulations. Typically, RAOs are developed based on 

promulgated standards (e.g., groundwater-quality standards), background concentrations determined 

from a site-specific investigation, and human health and ecological risk-based concentrations developed 

in accordance with USEPA risk assessment guidance. The RFA (TtNUS, 2001) presents a description of 

the nature and extent of contamination and contaminant fate and transport. Quantitative risk 

assessments were not conducted at this site during the RFA or previous investigations. 

7.2 ARARs AND MEDIA OF CONCERN 

7.2.1 ARAR Criteria 

7.2.1 .I Introduction 

The AWRs, which include the requirements, criteria, or limitations promulgated under the federal and 

state law that address a contaminant, action, or location at a site, are presented in this section, The 

definition of an ARAR is as follows: 

l Any standard, requirement, criterion, or limitation under federal environmental law. 

l Any promulgated standard, requirements, criterion, or limitation under a state environmental or 

facility-siting law that is more stringent than the associated federal standard, requirements, criterion, 

or limitation. 

One of the primary concerns during the development of remedial alternatives is the degree of human 

health and environmental protection afforded by a given remedy. Consideration should be given to 

remedial measures that attain or exceed ARARs. 

Definitions of the two types of ARARs, as well as TBC criteria, are given below: 

l Applicable Requirements mean those clean-up standards, standards of control, and other substantive 

environmental protection requirements, criteria, or limitations promulgated under federal or state law 
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that directly and fully address a hazardous substance, pollutant, contaminant, remedial action, 

location, or other circumstances at a site. 

l Relevant and Appropriate Reauirements means those clean-up standards, standards of control, and 

other substantive environmental protection requirements, criteria, or limitations promulgated under 

federal or state law that, while not applicable, address problems or situations sufficiently similar 

(relevant) to those encountered at the site that their use is well suited (appropriate) to the particular 

site. 

l TBC Criteria are non-promulgated, non-enforceable guidelines or criteria that may be useful for 

developing remedial alternatives and for determining action levels that are protective of human health 

and the environment. 

These requirements are included to provide the decision makers with a complete evaluation of potential 

ARARs in developing, identifying, and selecting a remedial alternative. 

7.2.1.2 ARAR and TBC Categories 

ARARs and TBC criteria fall in!o three categories based on the manner in which they are applied: 

l Chemical Specific: Health- or risk-based numerical values or methodologies that establish 

concentration or discharge limits for particular contaminants. Examples of chemical-specific ARARs 

include drinking water standards and water quality standards. Chemical-specific ARARs criteria 

govern the extent of site cleanup. 

l Location Specific: Restrictions based on the concentration of hazardous substances or the conduct 

of activities in specific locations. These may restrict or preclude certain remedial actions or may 

apply oniy to certain portions of a site. Examples of location-specific ARARs include RCRA location 

requirements and wetland requirements. Location-specific ARARs pertain to special site features. 

l Action Specific: Technology- or activity-based controls or restrictions on activities related to 

management of hazardous waste. Action-specific ARARs pertain to implementing a given remedy. 

Tables 7-1, 7-2, and 7-3 present a summary of potential federal and state ARARs and TBCs for remedial 

measures undertaken for AOC 22 at NWIRP Bethpage. 
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TABLE 7-1 

SUMMARY OF ARARs AND TBC CRITERIA 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
BETHPAGE, NEW YORK 

PAGE 1 OF 6 

Requirement Citation Status I Synopsis I Comment 

Chemical-Specific ARARs and TBCs 

Safe Drinking Water Act (SDWA) 42 USC 300f et seq. MCLs are MCLs. SMCLs. and MCLGs established under this act Relevant and appropriate or TBC for determining 

MCLs 40 CFR Parts 141 to relevant and are health-based limits for certain chemical substances in PRGs. Groundwater was identified as a concern 

Secondary MCLs (SMCLs) 143 appropriate; drinking water. under the RI. 
MCL Goals (MCLGs) SMCLs and 

MCLGs are TBC 

CWA 33 USC 1251 et seq. TBC Water-quality criteria are non-enforceable guidance and During remedial activities, groundwater or 
Ambient Water Quality Criteria Section 304(a)(l) are used in conjunction with the designed use for a treatment by-products may be collected. 

(AWQC) stream segment to establish water quality standards AWQCs are TBC if this water is discharged to 
under CWA 303. surface waters. 

USEPA Health Advisories USEPA 822-B-96-002 TBC USEPA Office of Drinking Water guidelines for chemicals TBC for determining PRGs. 
that may be intermittently encountered in public water 
supply systems. 

USEPA Generic Soil Screening USEPA 540-R-96-018 TBC Federal guidance that provides screening levels for TBC for determining PRGs. 

Levels (SSLS) Appendix A protection of human health and groundwater from soil 
contaminants. 

Reference Doses (RfDs) from NA TBC USEPA Office of Research and Development guidelines TBC for determining PRGs. 

Integrated Risk Information System used in the public health assessment 

Carcinogenic Slope Factors NA TBC USEPA Environmental Criteria and Assessment Office: TBC for determining PRGs. 
USEPA Carcinogen Assessment Group guidelines used 
in the public health assessment 

RBCs USEPA Region Ill, 
October 1998 

TBC RBCs are screening levels calculated for a Target Hazard TBC for determining PRGs. 
Quotient of 1 .O for noncarcinogenic effects and a Target 
Risk of 1 .OE-6 for carcinogenic effects. 

Clean Air Act (CAA) 

National Ambient Air Quality 
Standards (NAAQS) 

New Source Performance 
Standards (NSPS) 

42 USC 7401 et seq. 

40 CFR Part 50 

40 CFR Part 60 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Relevant and 
Appropriate 

Federal legislation that addresses air pollution control. 

Non-source-specific limitations for ambient air quality. 

Emission standards established for new sources of air 
emissions. 

Pertinent sections of this Act are discussed as 
follows. 

Any air emission would require appropriate 
controls to meet NAAQS. 

Relevant and appropriate if the pollutants 
emitted and the technology employed (e.g.. air 
stripping) during the clean-up action are 
sufficiently similar to the pollutant and source 
category regulated by an NSPS and are well 
suited to the circumstances at the site. 
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Requirement Citation Status Synopsis Comment 

National Emission Standards for 40 CFR Part 61 Not Applicable Emission standards for source types (i.e., industrial Not likely to be applicable or relevant and 
Hazardous Air Pollutants categories) that emit hazardous air pollutants. appropriate because NESHAPs were developed 
(NESHAPs) for specific sources. 

TheResource Conservation and 40 CFR Part 261 Applicable These rules are used to identify a material as a Alternative implementation may involve 
Recovery Act (RCRA) Subtitle C - hazardous waste and thus determine applicability or excavating soils, which may exceed toxicity 
Hazardous Waste Identification and relevance of RCRA Subtitle C hazardous waste characteristics leaching procedure (TCLP) 
Listing Regulations management requirements. criteria. If so, management of these 

contaminated soils should be conducted in 
compliance with RCRA requirements. 

New York Ambient Air Quality 6 NYCRR Parts 256 Applicable Regulations for the control and prevention of air Particulate and non-methane hydrocarbon 
Standards and 257 pollutants. The NWIRP site area is classified as Level II. standards will be applicable to the site. 

New York Public Water Supply 10 NYCRR Part 5 Applicable Drinking water quality standards for New York Drinking water standards impact selection of 
Regulations groundwater remediation goals, as well as 

treatment goals for reinjection of treated effluent 
to the aquifer. 

New York Water Classifications and 6 NYCRR Parts 609 Applicable Regulations for the control and prevention of water Standards applicable for actions involving the 
Duality Standards and 700 to 705 pollutants. NWIRP site is in Nassau County with selection of groundwater plume remediation 

groundwater classified as GA requiring reinjected goals as well as treatment goals for reinjection 
groundwater to have a maximum concentration of 1,000 of treated effluent to the aquifer. 
mgll TDS and 10 mgll total nitrogen. 

New York Technical and 
Operational Guidance Series, 
Division of Water 

New.York Technical and 
Administrative Guidance 
Memorandum on Determination of 
Soil Cleanup Objectives and 
Cleanup Levels 

New York Spill Technology and 
Remediation Series, Petroleum- 
Contaminated Soil Guidance 

TOGS 1.1.1 TBC 

TAGM 4046 TBC 

STARS Memo # 1 TBC 

Provides a compilation of ambient water quality guidance TBC for actions involving groundwater plume 
values and groundwater effluent limitations for use when remediation. 
there are no regulatory standards and limitations. 

Provides a basis and procedure to determine soil clean- TBC if alternative implementation involves 
up levels. excavating.soils, 

Provides criteria to determine whether petroleum- TBC for NWIRP AOC 22, which has petroleum- 
contaminated soils require remediation and whether the contaminated soils. 
soils meet beneficial use conditions. 



TABLE 7-1 

SUMMARY OF ARARs AND TBC CRITERIA 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
BETHPAGE, NEW YORK 

PAGE3OF6 

Requirement I Citation Status I synopsis Comment 

Location Specitic ARARs and TBCs 

‘ederal Protection of Wetlands Executive Order Not Applicable Requires the action of federal agencies to minimize the There are no wetlands located at or adjacent to 
Executive Order (EO) 11990 destruction, loss, or degradation of wetlands and AOC 22. 

preserve and enhance the natural and beneficial values 
of wetland. 

The Endangered Species Act of 
1978 

The Fish and Wildlife Coordination 
Act 

Federal Floodplains Management 
Executive Order 

The Archaeological and Historic 
Preservation Act 

16 USC 1531 
50 CFR Part 17 

16 USC 661 

EO 11988 

16 USC 469 
36 CFR 65 

Potentially 
Applicable 

Not Applicable 

Not Applicable 

Potentially 
Applicable 

Requires federal agencies to ensure that any action No endangered or threatened species are known 
authorized, funded, or carried out by the agency is not to permanently reside in the vicinity of NWIRP. 
likely to jeopardize the future existence or critical habitat However, migrating species may occasionally 
of any endangered or threatened species. move through the area. 

Provides for consideration of the impacts on wetlands There are no wetlands located at or adjacent to 
and protected habitats. AOC 22. 

Provides for consideration of floodplains during corrective AOC 22 is not within a loo-year floodplain, 
actions. 

Prior to site activities as well as during excavation, No historic artifacts are expected to be 
actions must be taken to identify, recover, and preserve uncovered in the vicinity of AOC 22. 
artifacts. 

New York Freshwater Wetlands Act ECL Article 24 and Potentially Activities within or adjacent to state regulated wetlands No wetlands are present at AOC 22. 

and New York Freshwater Wetlands Title 23 of Article 71 Applicable requires a permit or letter of approval. Adjacent area is 

Regulations 6 NYCRR Parts 662 to considered the area within 100 feet of the wetlands. 

664 

New York Endangered and 
Threatened Species of Fish and 
Wildlife; Species of Special 
Concern 

6 NYCRR Part 182 Not 
Applicable 

A permit or license is required to take, import, transport, 
possess, or sell any endangered or threatened species. 

There are no endangered or threatened species 
at NWIRP Bethpage. 

Regulation for Administration and 6 NYCRR Part 666 Not Applicable Certain kinds of activities and developments within the There are no wild scenic or recreational rivers at 
Management of the Wild Scenic and defined river corridor are restricted or require a permit. NWIRP Bethpage. 
Recreational Rivers System in New 
York State Excepting Adirondack 
Park 

Fish and Wildlife Impact Analysis Division of Fish and 
for Inactive Hazardous Waste Site Wildlife, NYSDEC 
Guidance July 18, 1991 

TBC Provides guidance for the evaluation of fish and wildlife 
concerns associated with the remediation of inactive 
hazardous waste sites. 

Considered during the evaluation of corrective 
measure alternatives, 
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Requirement I Citation I Status I Synopsis Comment 

Action-Specific ARARs and TBCs 

RCRA Subtitle C 42 USC 6921 et seq. Potentially Establishes design and operating criteria for hazardous Potentially applicable if soil is determined to be 
Applicable waste landfills. hazardous. 

Identification and Listing of 40 CFR Part 261 Potentially Regulations that govern the procedures for identifying if a Materials at the site are not expected to be 
Hazardous Waste Applicable material is a hazardous waste. classifiable as a hazardous waste. 

RCRA Standards Applicable to 40 CFR Part 262 Potentially Regulations with which a generator that treats, stores, or Applicable for removed wastes determined to be 
Generators of Hazardous Waste Applicable disposes of hazardous waste on site must comply. hazardous. 

Standards Applicable to 40 CFR Part 263 Potentially Regulations for the manifest and record keeping systems Applicable for removed wastes determined to be 
Transporters of Hazardous Waste Applicable and for the immediate action and cleanup of hazardous hazardous that is transported off site. 

waste discharges (spills) during transportation. 

Standards and Interim Standards 40 CFR Part 264 and Potentially Regulations that govern the treatment, storage, and These regulations would be applicable to waste 
for Owners and Operators of 265 Applicable disposal of hazardous waste. removed from this site including both on-site and 
Hazardous Waste TSD Facilities off-site management; however, the reuse of 

treated soils as backfill would not be subject to 
the disposal facility standard. 

Land Disposal Restrictions (LDRs) 40 CFR Part 268 Potentially Regulations that govern the treatment and disposal of Treatment or disposal of contaminated soils/ 
Applicable certain hazardous waste. wastes and/or treatment residuals may be 

considered hazardous waste subject to land 
disposal restrictions. 

RCRA Subtitle D 40 USC 6941 et seq. Potentially Establishes design and operating criteria for solid waste Potentially applicable if soil is determined to be 
Applicable (non-hazardous) landfills. nonhazardous. 

RCRA Criteria for Classification of 40 CFR Part 257 Potentially Criteria to determine which solid waste disposal facilities Applicable if soil is stockpiled or disposed on 
Solid Waste Disposal Facilities and Applicable pose a probability of adverse health effects and therefore site. 
Practices prohibit open dumps. 

Department of Transportation (DOT) 49 CFR Parts 107 Potentially Regulations for the transportation of hazardous materials. Off-site shipments of any contaminated soil that 
Rules for Hazardous Materials and 171 to 179 Applicable Requirements cover packaging, marking, labeling, and is classified as a hazardous material from this 
Transport transportation methods. site would have to comply with these 

regulations. 

National Environmental Policy Act 42 USC 4321 Potentially Requires federal agencies to evaluate the environmental Alternatives could constitute significant 
(NEPA) 40 CFR Part 6 Applicable impacts associated with major actions that they fund, activities, thereby making NEPA requirements 

support, permit, or implement. ARARs. 

CWA - National Pollution Discharge 40 CFR Part 122 Potentially Regulations for discharge, dredge, or fill materials and oil These requirements are applicable for all 
Elimination System (NPDES) Applicable or hazardous waste spills into the United States waters. alternatives that include a discharge to surface 

water. 
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I Citation I Status I Synopsis I Comment 

Control of Air Emission from 
Superfund Air Strippers at 
Superfund Sites 

General Pretreatment Regulations 
for E&sting and New Sources of 
Pollutants 

OSWER Directive 
9355.0-28 

40 CFR Part 403 

TBC 

Potentially 
Applicable 

Guidelines for control of air emissions from air strippers Site restoration at AOC 22 may include air 
at Super-fund groundwater remediation sites. stripping and/or vapor extraction of groundwater 

and is in a NAAQS ozone non-attainment area. 

Regulations for pretreatment of contaminated water prior Effluent from a groundwater treatment system at 
to discharge to a POTW. AOC 22 may be discharged to a local POTW. 

Underground Injection Control 
Program 

40 CFR Parts 144 and Potentially Regulations for the control and prevention of pollutants Effluent from treatment of groundwater may be 
147 Applicable injection into groundwater. reinjected (Class IV well) into the same 

formation from which it was withdrawn. 

Monitored Natural Attenuation at 
Super-fund, RCRA Corrective 
Action, and Underground Storage 
Tank Sites 

OSWER Directive 
9200.4-l 7P 

TBC Guidelines for use of monitored natural attenuation for 
the remediation of contaminated soil and groundwater 
sites. 

TBC if monitored natural attenuation is one of 
the selected remedial options. 

The Occupational Health and Safety 29 USC Sections 651 Potentially Regulates worker health and safety during Applicable for site workers during all 
Act (OSHA) through 678 Applicable implementation of remedial actions. investigations and remedial activities at AOC 22. 

New’York-Air Pollution Control 6 NYCRR Parts 200 to Potentially Regulations for the control and prevention of air Remedial activities (air stripping, excavation, 
Regulations 257 Applicable pollutants. and vacuum extraction) may adversely impact 

air quality. 

New York Waste Management 6 NYCRR Part 360 Potentially Provides standards for solid waste management facilities, Remedial activities may need to consider 
Facilities Rules Applicable including closure requirements. standards for solid waste management facilities. 

New York Rules for Siting Industrial 6 NYCRR Part 361 Potentially Provides evaluation criteria for siting new industrial Remedial alternatives may need to consider 
Hazardous Waste Facilities Applicable hazardous waste facilities. criteria for industrial hazardous waste facilities. 

New York Waste Transport Permit 6 NYCRR Part 364 Applicable Regulates off-site transport of wastes, Transport of contaminated soils/wastes and/or 
Regulations treatment residuals need to comply with these 

regulations. 

New York General Hazardous 6 NYCRR Part 370 Potentially Regulations that govern the management of hazardous Residuals from treatment could be considered 
Waste Management System Applicable waste. as hazardous waste subject to these 

regulations. 

New York Identification and Listing 6 NYCRR Part 371 Potentially Regulations that govern the procedures for identifying a Specific materials at the site should not be 

of Hazardous Wastes Applicable material as a hazardous waste. classifiable as hazardous wastes or may test to 
be characteristic hazardous wastes. 

New York Hazardous Waste 
Manifest System 

6 NYCRR Part 372 Potentially 
Applicable 

Regulations that govern the procedures for manifesting a Transport of contaminated soils/wastes and/or 
material that is a hazardous waste. treatment residuals need to comply with these 

regulations. 
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Requirement 

New York Hazardous Waste 
Management Facilities 

Citation 

6 NYCRR Part 373 

Status Synopsis 

Potentially Regulations that govern the treatment, storage. and 
Applicable disposal of hazardous waste. 

Comment 

Treatment and/or storage activities may take 
place on site. Site remediation activities must 
meet both administrative and the substantive 
technical permitting requirements. 

New York Standards for the 6 NYCRR Part 374-l Potentially Regulations that govern the management of specific Although unlikely, NWIRP site remedial 
Management of Specific Hazardous Applicable hazardous wastes. alternatives may include recovery. 
Wastes and Specific Types of 
Hazardous Waste Management 
Facilities 

. New York Rules for Inactive 6 NYCRR Part 375 Potentially Requires state review and concurrence of the selected Work at AOC 22 should comply with these 
Hazardous Waste Sites Applicable remediation scheme. The hierarchy of remedial regulations. 

technologies is as follows: (1) destruction, (2) separation/ 
treatment, (3) solidification/chemical fixation, and (4) 
control and isolation. 

New York Land Disposal 
Restrictions 

6 NYCRR Part 376 Potentially Regulations that govern the treatment and disposal of 
Applicable certain hazardous waste. 

Contaminated soils and/or treatment residuals 
may be considered hazardous waste subject to 
land disposal restrictions, 

New York Rules on Hazardous 6 NYCRR Parts 483 Potentially State hazardous waste program fees related to remedial Waste transporter program fees required for 
Waste Program Fees Applicable actions. offsite disposal of wastes or treatment residuals. 

New York Water Classifications and 6 NYCRR Parts 609 Potentially Regulations for the control and prevention of water Standards applicable for actions involving the 
Quality Standards and 700 to 706 Applicable pollutants. NWIRP site groundwater is classified as GA. selection of groundwater plume remediation 

goals as well as treatment goals for reinjection 
of treated effluent to the aquifer. 

New York State Pollutant Discharge 6 NYCRR Parts 750 to Potentially Regulations for the control of wastewater and storm Permits (SPDES or NPDES) would be required 
Elimination System (SPDES) 758 Applicable water discharges in accordance with the Clean Water Act for discharges to surface water. 

and controls point source discharges. 

New York Proposed State Pollutant Proposed Subpart 750- TBC Proposed regulation for the control of wastewater and TBC as a proposed regulation, which may be in 
Discharge Elimination System 1 and 750-2 storm water discharges in accordance with the Clean place prior lo implementation of alternative. 
(SPDES) Water Act and controls point source discharges to Treatment goals for discharge or reinjection of 

groundwater as well as surface water. Once adopted treated effluent. 
current Parts 750 to 758 will be repealed. 

New York Technical Manual 
“Contained-in” Criteria for 
Environmental Media 

TAGM 3028 TBC State guidelines used in the public health assessment. May aid in establishing soil and groundwater 
cleanup goals. 
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Standards 
MCLslMCLGs 

;“” 

Federal I New York State Standards New York Guidance 

~ 

Contained in 
Policy f4) 

Volatile Organics @g/L) 
Benzene 1 5 (MCL) 5 1 1 1 1 0.7 
2-Butanone 1 . -- 50 --- --- 50 50 1800 
Chloroethane 1 5 5 --- _-- 5 5 5 
cis-1,2-Dichloroethene 1 70 (MCL) 5 5 --- 5 5 5 
1 ,l -Dichloroethane 1 --- --- 5 5 5 5 5 
1,2-Dichloroethene 1 --- --- 5 5 5 5 5 
(total) _ I 

5 5 --- 5 5 5 
5 5 --- 5 5 5 

5 5 --- 5 5 5 
5 5 5 5 5 5 

Ethylbenzene 1 700 (MCL) 

Tetrachloroethene 1 5 (MCL) 

Toluene 1 1,000 (MCL) 

Trichloroethene 1 5 (MCL) 
Trichlorotrifluoroethane 1 --- 5 5 --- 5 5 5 
Vinyl chloride 1 2 (MCL) 2 2 2 2 2 2 
Xylenes (total) 1 10,000 (MCL) 5 5 --- 5 5 5 ortho, 5 meta, 

5 para 

Semivolatile Organics @g/L) 
Acenaphthene 10 --- 50 --- --- 20 20 20 

3 Bis(2-ethylhexyi)- 10 6 (MCL) 6 5 5 5 5 50 
2 phthalate 
2 Carbazole 10 -- 50 -- -- --- --- --- 
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Compound 

1 FI uorene 1 IO 1 --- 1 50 1 --- 1 --- 
2-Methylnaphthalene 10 -em 50 --- --- 

Naphthalene 10 . --- 50 -- --- 

Phenanthrene 10 -- 50 --- --- 

New 

TOGS 1.1 .1t3’ 

Table 1 - Ambient 
Water Quality 
Standards and 

Guidance.Values 

50 

10 

50 

York Guidance 

TOGS 1 .l.l(3) 

Table 5 - 
Groundwater 

Effluent 
Limitations 

50 

10 

50 

Contained in 
Policy t4) 

50 
--- . 

I 10 

L 50 

“.. 

-- 

7 --- Not available 
= MCL Maximum Contaminant Level. 

MCLG Maximum Contaminant Level Goal. 
PQL Practical Quantitation Limit (SW-846 Methods 82608 for VOCs and 8270C for SVOCs). 
1 New York Public Water Supply Regulations, 10 NYCRR Part 5. Total Principal Organic Contaminants [POCs] (i.e., includes listed volatile organics) 

and Unspecified Organic Contaminants (UOCs] not to exceed 100 &I total. 
2 New York Water Classifications and Quality Standards, 6 NYCRR Part 703. 
3 NYSDEC, 1998. TOGS 1.1.1 Ambient water quality standards and guidance values, NYSDEC, Division of Water, June 1998, amended April 2000. 

Either standard or guidance value provided. 
4 NYSDEC, 1992a. TAGM 3028, “Contained In” Criteria for Environmental Media. These criteria apply to apply to groundwater contaminated by listed 

hazardous waste and removed from its natural environment. These criteria must be met in order to preclude its management as hazardous waste. 
These criteria are not clean-up levels. 
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Chemical CRQL New York State Guidance (TAGM New York Guidance USEPA Region 9 
#4046) (STARS #I) Industrial PRG 

Soil Contai(:,ed In 

Policy 
Protection of EPA Health TCLP Human 
Grou;$&er Based (‘)“’ Alterna$re Health 

Value Guidance 
(4) 

Volatile Organic Compounds (pglkg) 

Acetone 

Benzene 

I 10 I 
I 10 I 

110 

n-Butvlbenzene 

see-Butvlbenzene I --- I --- 
EGenzene I 5 I 5,500 
Isopropylbenzene --- --- 

p-lsopropyltoluene --- --- 

Methylene chloride 5 100 
n-Propylbenzene --- --- 

Toluene 5 1,500 
1,3,5-Trimethylbenzene --- --- 

Xvlene --_ 1.200 

8,000,OOO (S) 100 8,000,OOO 230,000 8,000,OOO 

e-v 100 --- 520,000 3.000.000 
--- I 100 I --- I --- I -___ 

93 (C) I --- I --- I 21,000 I--- 540.000 
--- I 100 I --- I 240.000 I --- 

I I I I 

20,000,000(s) 1 100 1 20,000,000 1 520,000 20,000,000 

Semivolatile Organic Compounds (pglkg) 

Acenaphthene 330 

Anthracene 330 

Benzo(a)anthracene 330 

Benzo(a)pyrene 330 

Bqzo(b)fluoranthene 330 
Benzo(g,h,i)perylene 330 

--- 100 --- 70,000 --- 

200,000,000 (S) 100 200,000,000 210,000 200,000,000 

90,000 5,000,000(s) --- --- 38,000,OOO 5,000,000 

700,000 20,000,000(s) 1,000 20,000,000 1 oo,ooo,ooo 20,000,000 

3,000 224(C) 0.04 220 2,900 220 

11,000 61 ((2 0.04 61 290 61 

1,100 -mm 0.04 220 2,900 220 
800,000 --m 0.04 --- --- --- 

8,000,OOO (S) --- --- 6,200,OOO 8,000,OOO 

24,000(C) 14 24,000 1,500 24,000 

I 100 I --- I 240,000 I 
I 100 I --- I I 220,000 I 
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Chemical CRQL New York State Guidance (TAGM New York Guidance USEPA Region 9 
#4046) (STARS #l) Industrial PRG 

Soil Contabyd In 

Policy 
Protection of EPA Health TCLP Human 
Grourndvater Based ‘1’(3) Alternative Health 

Valuet4’ Guidance 
(4) 

Benzo(k)fluoranthene 330 1,100 --- 0.04 220 29,000 220 
Chrysene 330 400 --- 0.04 --- 290,000 --_ 

Dibenzo(a,h)anthracene 330 165,000,OOO 14.3 (C) 1,000 14 290 14 

Fluoranthene 330 1,900,000 3,000,000 (S) 1,000 3,000,000 30,000,000 3,000,000 

Fluorene 330 350,000 3,000,000 (S) 1,000 3,000,000 33,000,000 3,000,000 
Indeno(l,2,3-cd)pyrene 330 3,200 _-- 0.04 _-- 2,900 _-- _ 

2-Methylnaphthalene 330 36,400 --- --- --- --- --- 

Naphthalene 330 13,000 300,000 (S) 200 300,000 190,000 300,000 
Phenanthrene 330 220,000 --- 1,000 --- --- --- 

Pyrene 330 665,000 2,000,000 (S) 1,000 2,000,000 54,000,000 2,000,000 

--- Not available 
CRQL Contract Required Quantitation Limit. 
C Carcinogens. 
S Systemic Toxicants. 
1 NYSDEC, 1994. TAGM 4046, Technical and Administrative Guidance Memorandum on Determination of Soil Cleanup Objectives and Cleanup 

Levels. Total VOC concentration must be less than or equal to 10 mg/kg; total SVOC concentration must be less than or equal to 500 mg/kg; 
individual SVOC concentration cannot exceed 50 mg/kg. In addition, although contaminant concentrations may be under the clean-up level, 
soil must not exhibit a discernible odor nuisance. 

2 Soil clean-up objectives to protect groundwater quality. Soil clean-up levels are developed for soil organic carbon content of 1 percent and 

s should be adjusted for actual soil organic carbon content if it is known. 
0 3 
R 

USEPA health-based clean-up objectives, provided for carcinogens (C) and systemic toxicants (S). 

8 
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4 NYSDEC, 1992b. New York Petroleum Contaminated Soil Guidance, STARS 1. TCLP Alternative Values are for the protection of 
groundwater. For protection against objectionable nuisance, soil cannot have a petroleum-type odor and no individual contaminant with 
concentration greater than 10 ppm. Standards provided are for fuel-oil-contaminated soil. For contaminants with high detection limits in 
comparison to TCLP Alternative Value, TCLP Extraction Method must be used to demonstrate groundwater quality protection for these 
contaminants. 

5 NYSDEC, 1992a. TAGM 3028 “Contained In” Criteria for Environmental Media. Criteria apply to apply to soil contaminated by listed 
hazardous waste and removed from its natural environment. These criteria must be met in order to preclude its management as a hazardous 
waste. These criteria are not clean-up levels and only consider protection of public health through direct ingestion. 



7.3 REMEDIAL ACTION OBJECTIVES 

RAOs are developed in this section to address contaminated soil and groundwater. RAOs generally 

identify contaminants of concern (COCs), receptors, pathways, and action levels or preliminary 

remediation goals (PRGs). Medium-specific RAOs and corresponding PRGs are presented in the 

following sections. For the NWIRP Bethpage AOC 22, the RAOs address the identified environmental 

risks at the facility. Contaminated soil and groundwater represent a potential threat to human health, and 

contaminated soil represents a potential threat to the environment (i.e., groundwater). 

7.3.1 Remedial Action Obiectives for Soil 

The RAOs for contaminated soil are as follows: 

. Prevent human exposure (ingestion, dermal contact, dust inhalation) to soil contaminated at 

concentrations greater than PRGs. 

l Prevent leaching of contaminants that would result in groundwater concentrations in excess of 

groundwater PRGs. 

l Comply with chemical-specific, location-specific, and action-specific ARARs and guidance. 

The PRGs for contaminated soil for residential and industrial use are provided in Table 7-4. Also 

presented in this table is the maximum concentration for each chemical detected in soil at AOC 22. 

There are no federal or state standards for soil remediation, so the recommended soil clean-up objectives 

in Technical and Administrative Guideline Memorandum (TAGM) 4046 were used to develop residential 

PRGs for soil. In general, the lower of the clean-up objectives to protect groundwater or to protect human 

health is used as the residential PRG. For a few of the SVOCs, the detection limit is higher than the 

recommended clean-up objective. In these cases, the detection limit was selected as the residential 

PRG. For many semivolatile organic compounds (SVOCs), the residential PRGs are based on the 

maximum value recommended in TAGM 4046 for any individual SVOC (50,000 pg/kg). In these cases, 

the clean-up objectives for both protection of groundwater and protection of human health in TAGM 4046 

are greater than 50,000 pg/kg. 

The only volatile organic compound (VOC) detected in soil and groundwater at a concentration greater 

than the PRGs is benzene. The residential PRG for benzene is based on protection of groundwater. The 

following SVOCs were detected at concentrations greater than the residential PRGs: 

benzo(a)anthracene, benzo(a)pyrene, chrysenq and dibenzo(a,h)anthracene. The PRG for chrysene is 

100 102/P 7-l 5 CT0 0283 
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Chemical 

Volatile Organics @g/kg) 

Maximum 
Concentration 

Residential PRG USEPA Region 9 
Industrial PRG 

Chemicals with concentrations higher than either PRG are shown in bold italic type. 
--- Not available. 
1 TAGM #4046 based on protection of groundwater. 
2 TAGM #4046 based on protection of human health. 
3 As per TAGM #4046, 50,000 pg/kg (maximum) for individual SVOCs. 
4 PRG is the detection limit. TAGM #4046 recommended clean-up objective is less than the 

detection limit. 
5 Average concentration. 

100102/P 7-l 6 CT0 0283 



based on protection of groundwater; however, this chemical was not detected in the groundwater. The 

residential PRGs for the other SVOCs are the detection limit. 

The soil clean-up objectives developed in accordance with TAGM 4046 should be used to select 

alternatives in the FFS. Based on the proposed selected remedial technology (the outcome of the FFS), 

final site-specific soil clean-up levels are established in the Record of Decision (or other decision 

document). TAGM 4046 also notes that, even after final soil clean-up levels are -established, these levels 

may prove,to be unattainable, and institutional controls may be necessary. 

The maximum soil concentrations were also compared to USEPA Region 9 industrial PRGs. The 

maximum concentrations benzo(a)anthracene, benzo(a)pyrene, and dibenzo(a,h)anthracene were 

greater than the industrial PRGs. The average soil concentrations were compared to the USEPA 

Region 9 industrial PRGs and only the concentration of benzo(a)pyrene was greater than the industrial 

PRG. The average benzo(a)pyrene concentration was only slightly more than the industrial PRG, so the 

risk is in the 1O-4 to 1O-6 risk range. 

7.3.2 Remedial Action Obiectives for Groundwater 

Because this FFS is focused on soil remediation, there are no specific groundwater RAOs. However, 

attainment of the soil RAOs will meet potential groundwater PRGs associated with this unit (i.e. drinking 

water standards). Groundwater in this area is being addressed on a facility-wide basis for chlorinated 

solvents that are not related to the unit. 

At a minimum, the following will be met: 

. Prevent human exposure (through ingestion, inhalation, and dermal contact) to groundwater having 

contaminants originating from AOC 22 at concentrations greater than the PRGs. 

l Prevent further migration of contaminants originating from AOC 22. 

PRGs for contaminated groundwater are provided in Table 7-5. Also presented in this table is the 

maximum concentration detected for each chemical. To develop groundwater PRGs, the most stringent 

promulgated standard was utilized, including federal maximum contaminant levels (MCLs), state MCLs, 

and state groundwater-quality standards. State guidance values were only considered if no other criteria 

were available. 

VOCs detected in the groundwater at concentrations above PRGs include the following: benzene, 

cis-1,2-dichloroethene, 1,2-dichloroethene (total), ethylbenzene, tetrachloroethene, trichloroethene, 
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TABLE 7-5 

GROUNDWATER PRGs AND MAXIMUM SITE DETECTIONS 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
BETHPAGE, NEW YORK 

L Chemical Maximum Concentration PRG 

Volatile Organics @g/L) 

Benzene 17 l(l) 

Xvlenes 7.6 5(l)(Z) 

Semivolatile Organics (c(gIL) 

Acenaphthene 

Bis(2-ethylhexyl)phthalate 

1.5 5oC2’ 

43 6’2”3’ 

Carbazole 4.2 5o’2’ 

Fluorene 2.1 5oC2’ 

2-Methylnaphthalene 41 5oC2’ 

Naohthalene 20 5o’2’ 

Phenanthrene 
I 

I 3.6 I 5oC2’ 

Chemicals with concentrations higher than the PRG are shown in bold, italic type. 
--- Not available. 
1 State groundwater quality standard. 
2 State MCL. 
3 Federal MCL. 
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trichlorotrifluoroethane, vinyl chloride, and xylenes. Cis-1,2-dichloroethene, 1,2-dichloroethene (total), 

ethylbenzene, and tetrachloroethene were detected in upgradient monitoring wells, and the maximum 

concentrations of tetrachloroethene and trichloroethene were detected in upgradient wells. Therefore, it 

is believed that the detections of these chlorinated chemicals are not related to activities at AOC 22. 

Although vinyl chloride was not detected in upgradient monitoring wells, it may be present from the 

natural degradation of tetrachloroethene or trichloroethene. The petroleum-related chemicals benzene, 

.ethylbenzene, and xylene were not detected in upgradient monitoring wells. 

The only SVOC detected at a concentration above the PRG is bis(Zkthylhexyl) phthalate. The maximum 

concentration was detected in an upgradient monitoring well. Therefore, it is believed that the detection 

of this chemical is not related to activities at AOC 22. Also, bis(2-ethylhexyl) phthalate is a common 

laboratory artifact and is not associated with contaminants related to AOC 22, that is, fuels. 

None of the PAHs detected in the soil samples were detected in the groundwater at concentrations 

greater than the groundwater TAGM values 

ESTIMATED VOLUME OF CONTAMINATED SOIL 

For remedial action purposes, preliminary volumes of contaminated soil were estimated from samples 

that contained contaminants at concentration levels that exceeded PRGs for future residential land use. 

This approach represents an overall boundary to potential contamination. The data from the Phase II 

Investigation (MG, 1998) and the RFA Investigation (TtNUS, 2000) were used to estimate the volume. 

Table 7-6 summarizes the average total polycyclic aromatic hydrocarbon (PAH) and total petroleum 

hydrocarbon (TPH) concentrations over several intervals. The volume of contaminated soil in the 

unsaturated zone based on contaminant concentrations greater than PRGs is 16,900 cubic yards. The 

volume of contaminated soil in the saturated zone based on contaminant concentrations greater than 

PRGs is 8,000 cubic yards. Using the volume estimates and the average contaminant concentrations, 

the contaminant mass in each depth interval was estimated and is also shown on Table 7-6. Figure 7-l 

shows the ranges of total PAH and TPH concentrations in the soil. In this figure, the data were simplified 

by depicting the results of several boreholes into a composite borehole. Further, relatively large depth 

intervals were used in the figure. Figures 7-2 and 7-3 show the concentrations of total PAHs and TPH in 

each sample in cross-section. Figure 7-4 .shows the. estimated extent of contamination based on the soil 

data. Appendix E provides the results of the individual constituents in the soil samples. The data in 

Appendix E are arranged according to the tags on Figure 7-l. 

The depth intervals on Table 7-6 were selected by review of the PAH and TPH data for observable trends 

in concentrations. A rigorous statistical evaluation was not performed. The evaluation shows that a 

significant portion of the PAH data is in or near the saturated zone, and that this zone is probably a smear 
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TABLE 7-6 

MASS OF CONTAMINATION PER DEPTH INTERVAL 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
BETHPAGE, NEW YORK 

I I 1 Volume, 1 Ave. PAH I I Ave. TPH I I 
I Interval I Area, 1 Cubic 1 Concentration, I PAH Mass, I Concentration, I TPH Mass, I 

Interval, Feet bgs Thickness, Feet Square Feet Yards wlkg lb Wkg lb 
O-8 8 9,940 2,900 0 0 0 0 
8-26 18 9,940 6,600 1,200 24 1,800 35,000 
26-42 16 9,940 5,900 4,400 77 3,250 57,000 
42-54 12 9,940 4,400 2,600 34 2,100 27,000 
54-66 12 18,000 8,000 21,600 513 5,280 125,000 

ITotal I 648 I 1 244,000 1 

NOTES: 
bgs - Below ground surface. 
PAH - Polycyclic aromatic hydrocarbons. 
TPH - Total petroleum hydrocarbons. 
Ave. - Average. 
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zone from the variable water table elevation. The data also show that a significant portion of the 

contaminated soil in the unsaturated zone is in the center interval (26 to 42 feet bgs). The bottom of the 

former USTs was about 20 feet bgs. The mass of contaminants in the intervals’above and below the 

middle interval is significantly less than the mass in the middle interval. The distribution of the 

contaminants could be the result of multiple spills over time. 

To evaluate clean-up alternatives, the assumption was made that the entire soil column is contaminated. 

In several samples, however, no PAHs were detected. In these samples, the detection limits were 

elevated and some PAHs could have been masked. On the other hand, other samples had similar 

detection limits, but PAHs could still be identified and their concentrations approximated. Thus, because 

of this uncertainty, it was assumed that all the soil required treatment and that uncontaminated soil cannot 

be segregated, with the exception of the first 8 feet below ground surface. 

The concentrations of PAHs (except naphthalene) in groundwater were very low, and the concentrations 

of PAHs in the saturated zone were relatively high. These results suggest that the PAHs are tightly 

bound to the soil matrix and are not likely to leach into the groundwater. Naphthalene has a high 

solubility relative to the other PAHs and therefore is more likely to be detected in the groundwater. 

The TPH concentrations and total PAH concentrations were compared for a relationship between the two 

sets of data. Similarly, the TPH concentrations were compared to the presence of a TAGM exceedance 

of any individual PAH for a relationship. A viable relationship between the TPH concentration and the 

total PAH concentration was not identified. Moreover, there was one sample where no TPH was detected 

but the sample had a PAH TAGM exceedance. Out of 19 samples with TPH concentrations less than 

10 mglkg, TPH there were two TAGM exceedances, and out of 31 samples with TPH concentrations less 

than 100 mglkg, there were only four TAGM exceedances, about 13 percent. The data are tabulated and 

shown graphically in Appendix F. 

A general, qualitative conclusion can be made that, if the TPH concentration is very high, then there is 

likely to .be a PAH that has a concentration greater than the TAGM. Above a TPH concentration of 

5,800 mg/kg, at least one PAH will exceed a TAGM. Above a TPH concentration of 2,200 mglkg (the 

average of all the TPH data), 70 percent of the PAHs exceed a TAGM. Below the average TPH 

concentration, 28% of the PAHs exceed a TAGM. 

Of the Tetra Tech NUS, Inc. (TtNUS) outer delineation borings, soil boring SBIO has TPH of 12 mg/kg, 

soil boring SB14 has TPH of 2.8 mglkg, and soil boring SB12 has TPH of 99 mg/kg. TPH was not 

detected in the other outer samples. Soil boring SB5 had high TPH and PAHs and was close to 

Grumman soil boring 2, which is located near the former UST area, and was not considered a clean 
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sample for delineation. As noted above, only 13 percent of the existing samples that had TPH less than 

100 mglkg had an exceedance. 

Finally, from a qualitative point, all the outermost delineation samples showed no visible contamination 

and had no petroleum odor. 

Thus, because of the very low TPH concentrations, it is unlikely that significant concentrations of PAHs 

are present. 

7.5 GENERAL RESPONSE ACTIONS 

GRAS are broadly defined remedial approaches that may be used (by themselves or in combination with 

one or more of the others) to attain the RAOs. 

GRAS describe categories of actions that could be implemented to satisfy or address a component of an 

RAO for the site. Remedial action alternatives will then be composed using general response actions 

singly or in combination to meet the remedial action objectives. The remedial action alternatives, 

composed of GRAS, will be capable of achieving the RAOs for each contaminated medium at the site. 

The primary contaminated medium of concern at AOC 22 is soil. 

The following GRAS will be considered for soil: 

. No Action 

. Limited Action (Institutional Controls, Monitoring) 

l Containment 

l Removal 

l Above-ground Treatment 

. In-Situ Treatment 

l Disposal 
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8.0 IDENTIFICATION AND SCREENING OF TECHNOLOGIES 

8.1 IDENTIFICATION AND PRELIMINARY SCREENING OF TECHNOLOGIES 

This section identifies, screens, and evaluates the potential technologies and process options that may be 

applicable to assemble the remedial alternatives for AOC 22. The primary objective of this phase of. the 

FFS is to develop an appropriate range of remedial technologies and process options that will be used to 

develop the preliminary remedial alternatives. 

The basis for technology identification and screening began in Section 7.0 with a series of discussions 

that included the following: 

l Identification of ARARs 

l Development of RAOs 

l Identification of GRAS 

. Identification of volumes or areas of media of concern 

Technology screening evaluation is performed in this section with the completion of the following 

analytical steps: 

. Identification and screening of remedial technologies and process options 

l Evaluation and selection of representative process options 

In this section, a variety of technologies and process options are identified under each general response 

action and screened. The selection of technologies and process options for initial screening is based on 

the Guidance for Conducting Remedial Investigations/Feasibility Studies under CERCLA (USEPA, 1988). 

The screening is first conducted at a preliminary level to focus on relevant technologies and process 

options. Then, the screening is conducted at a more detailed level based on certain evaluation criteria. 

Finally, process options are selected to represent the technologies that have passed the detailed 

evaluation and screening. 

The evaluation criteria for detailed screening of technologies and process options that have been retained 

after the preliminary screening are effectiveness, implementability, and cost. The following are 

descriptions of these evaluation criteria: 
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l Effectiveness 

- Protection of human health and environment; reduction in toxicity, mobility, or volume; and 

permanence of solution. 

- Ability of the technology to address the estimated areas or volumes of contaminated medium. 

- Ability of the technology to attain the PRGs required to meet the RAOs. 

- Technical reliability (innovative versus well-proven) with respect to contaminants and site 

conditions. 

. Implementability 

- Overall technical feasibility at the site. 

- Availability of vendors, mobile units, storage and disposal services, etc. 

- Administrative feasibility. 

- Special long-term maintenance and operation requirements. 

l Cost (Qualitative) 

- Capital cost. 

- Operation and maintenance (O&M) costs. 

Technologies and process options will be identified for the remediation of soil in the following sections. 

Note that, because of the limited groundwater contamination, separate groundwater remediation 

alternatives are not being considered. Instead, the effects of each soil remediation alternative on the 

groundwater will be discussed in the description of the soil alternatives. 

Section 8.1 provides an initial identification and preliminary screening of technologies and process 

options for soil. The preliminary screening is conducted to eliminate those technologies and process 

options that clearly would not apply to the site. Section 8.2 presents.a more detailed evaluation of 

technologies and process options that pass the initial screening. 

The preliminary screening is based on overall applicability (technical implementability) to the medium of 

concern, primary contaminants of concern (petroleum-related organic compounds, particularly PAHs), 

and conditions present at AOC 22 (soil contamination at depth, soil contamination in the saturated zone, 

low concentration of groundwater contamination, and a regional remedy for VOCs in groundwater). The 

purpose of this screening effort is to investigate possible technologies and process options and eliminate 

those that are not applicable to the site based on the RAOs and a comparison of contaminant 

concentrations to PRGs. 

100102/P 8-2 CT0 0283 



Initial screening of technologies and process options for soil are presented in Table 8-l. The 

technologies retained from the preliminary screening are summarized in Table 8-2. 

8.2 DETAILED SCREENING OF SOIL TECHNOLOGIES AND PROCESS OPTIONS 

8.2.1 No Action 

No action consists of maintaining the status quo at the site. As required under CERCLA regulations, the 

No Action alternative is carried through the FFS to provide a baseline for comparison of alternatives and 

their effectiveness in mitigating risks posed by site contaminants. Since no remedial actions are taken 

under this alternative, there are no costs associated with “walking away from” the site. There is also no . 
reduction in risk through exposure control or treatment. No action would not be effective in evaluating 

contaminant mobility and potential migration off site since no monitbring would be performed. 

Effectiveness 

No action would not be effective in meeting the F?AOs if the site were to be used for residential purposes. 

The RAO for the prevention of human exposure would not met because there would be no barriers or 

other restrictions to exposure. However, the transfer of the facility from the Navy to the public sector 

stipulate that the facility can only be utilized for industrial uses, so potential residential exposure would be 

limited. The RAO for the prevention of leaching of contaminants would not be met because precipitation 

would still be allowed to percolate through the soil. The RAO for chemical-specific TBC criteria would not 

be met because concentrations of several PAHs in the soil are greater than TAGM values. No action 

would not be effective in evaluating either potential contaminant reduction through natural attenuation or 

potential contaminant migration off site since no monitoring would be performed. The maximum 

concentration of several compounds also exceed the USEPA Region 9 industrial PRGs, although the 

average concentration of only benzo(a)pyrene exceeds the industrial PRG. 

No action would not be effective in evaluating either potential contaminant reduction through natural 

attenuation or potential contaminant migration off site since no monitoring would be performed. 

Implementability 

There would be no implementability concerns since no action would be implemented. 

cost 

There would be no costs associated with no action. 
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TABLE 8-l 

SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SOIL 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
NWIRP BETHPAGE, NEW YORK 

PAGE 1 OF 6 

General 
Action 

\lo Action No Action 

nstitutional 
Zontrols 

Zontainment 

Technology 

Institutional 
Controls 

Capping 

Cover 

Process Options 
I 

Description 

No Action 

Deed Restrictions 

No activities conducted at site to 
address contamination. 

Administrative action used to 
restrict groundwater use and future 
site activities. 

Groundwater 
Monitoring 

Capping 

Soil Cover 

Sampling and analysis to evaluate 
the migration of contaminants 
within or the potential 
contamination of groundwater. 

Use of impermeable or semi- 
permeable materials (e.g., soil, 
clay, synthetic membrane, asphalt) 
to prevent exposure to 
contamination and/or reduce the 
vertical migration of contaminants 
to groundwater. 

Use of permeable material (e.g., 
soil) to prevent exposure to 
contamination. 

General Screening 

Retain for baseline comparison. l 

Deed restrictions are viable, in combination with * 
other technologies, since contaminated 
groundwater and material may remain in place. 
Deed restrictions could consist of land use and 
groundwater use restrictions. 

Groundwater monitoring is viable for assessing the * 
effectiveness of containment or treatment 
measures, during and following remediation. 

An impermeable cap would be successful in X 
preventing exposure to contaminated material and 
in reducing infiltration of precipitation but may 
restrict future site uses. However, it would prevent 
contact of the contaminants with air and moisture, 
which would limit natural biological degradation. 

4 permeable cover would prevent exposure to l 

zontaminated materials but would not prevent 
nfiltration of precipitation. Permeable cover would 
also restrict transport of air and moisture to 
zontaminants. 

- 



TABLE 8-1 

SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SOIL 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
NWIRP BETHPAGE, NEW YORK 

PAGE 2 OF 6 

General 
Action 

Removal 

Disposal 

,x-situ 
rreatment 

Technology Process Options Description General Screening 

Bulk Excavation Bulk Excavation Mechanical removal of solid Excavation would be effective at removing t 

materials using construction contamination. Piling needed for an excavation 
equipment. this deep and utility relocation would add 

significant cost components. This alternative will 
be retained as a comparison to other alternatives. 

Landfill Hazardous or Disposal of excavated material in Off-site waste landfills may be utilized as a primary + 
. Nonhazardous Waste an off-site landfill. technology for disposal of contaminated material, 

Landfill Contaminated material is not expected to be 
hazardous. As a secondary technology, off-site 
waste landfills may be used for disposal of 
concentration residuals from soil or waste 
treatment. Off-site nonhazardous waste landfills 
may be considered for nonhazardous soil and 
waste or treated materials. Eliminate on-site 
landfilling because suitable area is not available, 

Recycling and Recycling and Recycling of fill materials Recycling is being considered as a secondary l * 
Salvage Salvage components instead of disposal. technology, however: no recyclable material is 

expected from this site. 

Consolidation Consolidation Relocation of untreated soil on site. Contaminated and uncontaminated soil will be l * 
segregated and consolidated. Uncontaminated 
soil can be used as backfill. Consolidation is being 
considered as a secondary technology. 

Beneficial Reuse Beneficial Reuse as On-site reuse of uncontaminated or Beneficial reuse as fill material for returning treated l * 
Fill Material treated soil. material to the site as backfill material. 

Fixation Solidification Immobilization of contaminants by Solidification is feasible for treatment of soil X 
mixing with cement, fly ash, kiln contaminated with inorganics. It is not well suited 
dust, etc. for organically contaminated soil. 



TABLE 8-1 

SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SOIL 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
NWIRP BETHPAGE, NEW YORK 

PAGE 3 OF 6 

General 
Action 

Ex-situ 
Treatment 
[cont.) 

Technology Process Options Description General Screening 

Physical Soil Washing/Solvent Separation of contaminants from a This option has not generally been applied to low X 
Extraction medium by contact with water or PAH contamination. Additional cost of excavation 

solvents with a high affinity for the and piling would be significant. 
contaminants of concern. 

Dewatering Removal of free water from wastes Dewatering may be required prior to treatment, l * 
using gravity (dewatering pad) or consolidation, or disposal of saturated 
equipment such as a filter press. contaminated soil. 

Thermal Incineration Volatilization and oxidation of This technology is not generally applied .to non- X 
organic compounds via hazardous wastes. Additional cost of excavation 
conveyance through high and piling would be significant. 
temperature. 

Low-Temperature Use of moderate temperatures to This technology is not generally applicable to low X 
Thermal Stripping volatilize organics. Off-gas may volatile organics. Additional cost of excavation and 

require treatment to capture piling would be significant. 
contaminants. 

Biological Landfarming Tilling of contaminated material in No available space at the facility. Long times X 
layers to remove VOCs and required for remediation. Additional cost of 
biodegrade organics. excavation and piling would be significant. 

Bioslurry Treatment Treatment of contaminated material Additional cost of excavation and piling would be X 
in a slurry reactor under controlled significant. Effectiveness to PAHs is uncertain. 
conditions using natural or cultured Long times required for remediation. 
microorganisms to biodegrade 
organics. 

Chemical Oxidation Use of strong oxidizers such as Oxidation of solid waste streams is not well X 
ozone, peroxide, chlorine, or established and is typically used for liquid wastes. 
permanganate to chemically Additional cost of excavation and piling would be 
oxidize materials. significant. 



TABLE 8-1 

SCREENING OF TECHNOLOGIES AND PROCESS OPTIONS FOR SOIL 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
NWIRP BETHPAGE, NEW YORK 

PAGE 4 OF 6 

General 
Action 

Ex-situ 
Treatment 
(cont.) 

In-situ 
Treatment 

Technology Process Options Description General Screening 

Chemical (cont.) Neutralization Use of acids or bases to counteract Neutralization is not required based on site X 
excessive pH. contaminants and conditions. 

Dechlorination Use of chemicals to remove This technology is effective for concentrated X 
chlorine from chlorinated halogenated compounds (e.g., PCBs). PCBs are 
compounds. not present at high concentrations in site media. 

Solids Crushing and Grinding Use of crushing and grinding to Crushing and grinding may be required for l * 

Processing reduce the size of an object. alternatives that involve excavation. 

Magnetic Separation Separation of metal debris. Magnetic separation would not be required for the X 
soil media. 

Screening Separation of material into fractions Screening may be warranted for alternatives that l * 
of the same size by passing involve excavation. 
through screens or mesh. 

Thermal Vitrification Melting of solids using electrically The solidified block covering a relatively large area X 
generated heat to glassify metals would restrict the re-use of the site. Significant 
and combust organics. contamination is in the saturated zone, and the 

method is not effective on the saturated zone. 

Radio Frequency/ Use of radio waves, EM, electrical This technology is applicable to organic l 

Electromagnetic/ resistance, or immersion heaters to contaminants such as those found at the site. 
Electrical Resistance heat and volatilize contaminants. Significant contamination is in the saturated zone, 
Heating: Immersion and the method is not effective on the saturated 
Heaters zone. 

Steam Injection Use of steam to heat and volatilize This technology is applicable to organic l 

contaminants. contaminants such as those found at the site. An 
impermeable layer that is not present is needed to 
recover condensate. 
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SCREENING OF TECHNOLOGIES AND PROCESS’OPTIONS FOR SOIL 
AOC 23 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
NWIRP BETHPAGE, NEW YORK 

PAGE 5 OF 6 

General 
Action 

Technology Process Options Description General Screening 

n-situ 
rreatment 
cont.) 

Thermal (cont.) Hot Air Injection Use of hot air to heat and volatilize This technology is applicable to organic X 
contaminants, contaminants such as those found at the site. 

Significant contamination is in the saturated zone, 
and the method is not effective on the saturated 
zone, 

Biological Biosparging 

Nutrient enhanced 
biosparging 

Bioremediation 

Oxygen Releasing 
Compound (ORC) 

Air is injected into the groundwater A significant portlon of contaminated soil is in the l 

to provide oxygen to promote saturated zone so this method, normally 
aerobic degradation. considered for groundwater treatment is 

applicable. 

Air and nutrients (nitrogen and A significant portion of contaminated soil is in the l 

phosphorus) are injected into the saturated zone so this method, normally 
groundwater to provide oxygen to considered for groundwater treatment is 
promote aerobic degradation. applicable. 

Air, moisture, and nutrients are This technology is applicable to organic * 

introduced to soil to promote contaminants such as those found at the site. 
biodegradation by introduced or 
indigenous microorganisms, 

ORC is injected into the saturated A significant portion of contaminated soil is in the X 
and unsaturated tones. Gradual saturated zone so this method, normally 
release of oxygen promotes considered for groundwater treatment is 
aerobic biological activity. applicable. Less flexible compared to biosparging 

and biormediation. 

Chemical/ 
Physical 

Soil Washing Flushing of contaminants using Contamination extends into water table making X 
injection and extraction well system recovery of soil washing solution difficult. Potential 
and aboveground treatment for mixing washing solution and groundwater. 
system. 
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Process Options 

Chemical Oxidation 

Vapor Extraction 

Fixation 

l Potentially applicable as a primary technology. 

Description 
T 

Oxidizing chemicals are injected 
into the saturated and unsaturated 
zones. 

Removal of VOCs using an 
induced vacuum created by an 
injection and extraction well 
system. 

Pressure injection of cement or 
other pozzolanic materials to form 
an impermeable solid. 

General Screening 

This technology is applicable to organic 
contaminants such as those found at the site. 
Distribution of chemicals through the saturated 
zone is more effective that through the unsaturated 
zone. 

Alternative is not effective for low volatility 
contaminants at the site, but can be used in 
conjunction with in-situ thermal treatment to 
recover volatilized organics. 

Solidification is feasible for treatment of soil 
contaminated with inorganics. It is not well suited 
for organically contaminated soil. The solidified 
material covering a relatively large area would 
severely restrict the re-use of the site. 
Contaminants are relatively immobile already; so 
there is little to be gained form this approach. 

t 

t 

X 

1 

l * Potentially applicable as a secondary technology’ (e.g., handling of treatment residuals resulting from a primary technology). Discussed as 
appropriate under applicable alternatives. 

X Not applicable as a primary technology. 



TABLE 8-2 

SUMMARY OF RETAINED PRIMARY SOIL TECHNOLOGIES AND PROCESS OPTIONS 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
BETHPAGE, NEW YORK 

General Action 

No Action 

Institutional Controls 

Containment 

Removal 

Disposal 

In-situ Treatment 

I 

Technology 
No Action 

Institutional Controls 

Cover 

Bulk Excavation 

Landfill 

Biological 

Chemical Oxidation 

Thermally Enhanced Soil Vapor Extraction 
I 

Process Optbn 

Nc Action 

Deed Restrictions 

Groundwater and/or Soil Monitoring 

Soil Cover 

Bulk Excavation 

Nonhazardous Waste Landfill 

Bioremediation - Enhanced Biosparging 

Fenton’s Reagent 

Immersion or Steam Heating, with Soil Vapor 
1 Extraction I 



Conclusion 

No action is retained because of National Contingency Plan (NCP) requirements, although it would not be 

effective in meeting RAOs. 

8.2.2 Limited Action 

8.2.2.1 Institutional Controls 

institutional controls would be included in deed restrictions and covenants, including deed restrictions to 

prevent the site from being used in the future as a residential area, prevent the installation of public water 

supply wells, and precautions to take during construction and other intrusive activities. Because the 

maximum concentrations of some compounds and the average concentration of one compound also 

exceed industrial PRGs, institutional controls will also be required to limit industrial activity. 

Effectiveness 

Prohibiting future residential development and public water supply well installation at the site would 

effectively prevent the occurrence of unacceptable risks from direct exposure of human receptors with 

contaminated soil. Institutional controls will also limit exposure through industrial activities. 

Implementability 

Institutional controls would be readily implementable. As part of change of the site from military to private 

ownership, provisions would be incorporated in property transfer documents to insure the continued 

implementation of institutional controls. Resources are readily available for the preparation of deed 

restrictions. 

Costs of institutional controls would be low. 

Conclusion 

Institutional controls are retained in combination with other process options for the development of 

remedial alternatives. 
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8.2.2.2 Monitoring 

Sampling and analysis of soils throughout the area of potential contamination would be used to evaluate 

potential for contaminant migration to the groundwater. Groundwater sampling and analysis would also 

be conducted to determine if contaminant migration is occurring from the soil to the groundwater. 

Effectiveness 

Monitoring alone would not reduce the toxicity, mobility, or volume of.contaminants in the soil. However, 

monitoring would allow for a determination to be made of the potential off-site migration of contaminants 

or of the potential reduction in contaminant concentrations through natural attenuation. 

implementability 

A sampling and analysis program could be readily implemented. 

Capital and O&M costs of monitoring would be low. 

Conclusion 

Monitoring is retained in combination with other process options for the development of remedial 

alternatives. Note that regional groundwater monitoring,. which also addresses groundwater from this 

AOC, is already being conducted in accordance with the Groundwater ROD issued by NYSDEC in 

March 2001. 

8.2.3 Containment 

Containment in the form of a cover would consist of removing a few feet of contaminated soil at the 

surface and providing a horizontal barrier to prevent exposure to the contaminated soil. Soil cover, or 

other permeable material, may allow for contaminants to leach into the groundwater. However, allowing 

percolation in this case would be beneficial because contaminants would be exposed to moisture and air 

that would promote natural biological degradation. Also, existing groundwater data show that the 

potential for PAHs to leach into the groundwater is very low. 

Effectiveness 

Cover would be effective in preventing potential receptors from direct contact with the contaminated soil. 

The cover would not be effective in minimizing the migration of contaminants in the environment by 
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reducing the infiltration into the contaminated soil layer underlying the cover. Long-term maintenance of 

the cover and long-term monitoring would ensure that the cover is effective in minimizing migration of 

contaminants. Any exposure to on-site workers during installation of the cover or monitoring could be 

easily controlled. 

lmolementability 

Installation of a cover at AOC 22 would be easy to implement. However, the cover would impact the 

future site use, which will be further complicated when the site becomes non-military. Existing structures 

at the site, such as utilities, would need to be considered prior to the construction of the cover. Materials 

and services required to implement this technology are readily available. 

cost 

Capital and O&M costs for the cover would be low. 

Conclusion 

Cover is retained for further consideration. 

8.2.4 Removal 

Excavation cab be performed by a variety of equipment, such as tractor shovels (front-end loaders), 

backhoes, grade-alls, etc. The type of equipment that is selected must take into ‘consideration several 

factors, such as the type of material to be removed, the load-bearing capacity of the ground surrounding 

the removal area, the depth and areal extent of removal, the required rate of removal, and the elevation of 

the groundwater table. Excavation is the technology of choice for the removal of consolidated material, 

such as soil, to depth of up to 30 feet and from well-defined areas of ground with significant load-bearing 

capacity (i.e., greater than 1,500 pounds per square foot). Specialized excavation equipment is required 

for deeper excavations. 

The logistics of excavation must take into account the available space for operating the equipment, 

loading and unloading to transport the removed material, location of the site, etc. To maintain the stability 

of the sidewalls and to minimize the excess excavation for sloped sidewalls, shoring the walls would be 

required. Once excavation is completed, the location would be filled and graded with clean fill material or 

treated soils. 
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Effectiveness 

Excavation is a well-proven and effective method of removing contaminated material from a site. Properly 

designed excavation would remove most of the soil contaminated above TAGMs and remaining soil 

would not pose an unacceptable risk to human health or the environment. The contaminated soils found 

at the site would be amenable to excavation. 

Sampling is typically required to verify the effectiveness of the removal action. Soil samples would be 

collected from the sidewalls and, as applicable, from the bottom of the excavation. These samples would 

be analyzed for COCs to ensure that the remaining soil is not contaminated at unacceptable levels. 

Implementability 

Excavation of contaminated soil would be difficult. Because of the depth of the excavation, a significant 

shoring structure must be designed and installed. During excavation, site-specific health and safety 

procedures and Occupational Safety and Health Act (OSHA) regulations would have to be complied with 

to ensure that the exposure of the workers to COCs is minimized. This would include the wearing of 

appropriate personal protective equipment (PPE) and the implementation of dust-suppression measures. 

Since the excavation depth would extend below the water table, removal of saturated soil will be difficult. 

Existing structures in the vicinity of the site, such as storm sewers, utilities, and roadways, would have to 

be removed and relocated prior to excavation and replaced at the completion of excavation. Utilities that 

cannot be moved would impact the amount of soil that can be excavated. Buildings within the footprint of 

the excavation would have to be demolished. 

cost 

Cost of excavation would be significant. 

Conclusion 

Although the costs and technical issues for a complete excavation would be significant, excavation is 

retained for the development of remedial alternatives. 

8.2.5 Disposal 

Off-site landfilling consists of transporting the excavated soil for burial in an off-site treatment, storage, 

and disposal (TSD) facility. RCRA nonhazardous waste may be disposed in RCRA Subtitle D (or solid 
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waste) landfill. RCRA-hazardous waste must be disposed in an RCRA Subtitle C (or hazardous waste) 

landfill. it is anticipated that the excavated soil would be classified as RCRA nonhazardous. 

Effectiveness 

Off-site landfilling does not permanently or irreversibly reduce contaminant concentrations. However, 

although CERCLA preference for treatment relegates landfilling to a less preferable option, this 

technology can be an effective disposal option for contaminated soil. Off-site landfills are only permitted 

to operate if they meet certain requirements of design and operation governing foundation, liner, leak 

detection, leachate collection and treatment, daily cover, post-closure inspections and monitoring, etc., 

which ensure the effectiveness of these facilities. The requirements of a RCRA Subtitle C hazardous 

waste landfill are typically more stringent than those of a RCRA Subtitle D solid waste landfill. 

Implementability 

Off-site landfilling would be easily implementable. Facilities and services are available. Disposal at 

RCRA Subtitle D solid waste landfill may require certain pre-treatment, mainly the removal of free liquids. 

Water from saturated soil would need to be allowed to return to the excavation. Alternatively, wet soil 

could be mixed with dry soil to eliminate free water. In addition, a waste profile would have to be 

prepared, including indication of contaminant concentrations and their leachability. 

cost 

Cost of off-site landfilling would be low to moderate. 

Conclusion 

Off-site landfilling is retained in combination with other process options for the development of remedial 

alternatives. 

8.2.6 In-Situ Treatment 

8.2.6.1 Bioremediation 

Bioremediation is a process in which indigenous and/or inoculated microorganisms degrade organic 

contaminants found in soil and/or groundwater. Nutrients, oxygen, and other amendments are often 

added to the contaminated media to enhance the biological remediation. Aerobic and anaerobic 

biological processes can be used. Routine sampling is performed to monitor the progress of the 

remediation. Biological processes are typically slow. 
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Under this category, there are three general categories of treatment, distinguished by the level of 

enhancement of the biological activity. 

Natural attenuation relies on indigenous microorganisms. ’ For aerobic microorganisms, atmospheric 

oxygen, dissolved oxygen in precipitation, and dissolved oxygen in groundwater provide oxygen for the 

microorganisms. For anaerobic microorganisms, nitrate, nitrite, sulfate, and ferrous iron are used by the 

microorganisms to degrade the organic materials. 

Bioventing is an aerobic process that relies on indigenous microorganisms. Wells are screened in the 

vadose zone and a vacuum is drawn through them. This pulls air through the contaminated soil and 

enhances the biological activity. 

Enhanced bioremediation of soil typically involves percolation or injection of water mixed with nutrients 

and saturated with dissolved oxygen. Sometimes acclimated microorganisms and/or another oxygen 

source are added. Infiltration galleries are used to treat shallow soils, and injection wells are required for 

deeper contaminated soils. 

Effectiveness 

Bioremediation is an effective technology for organic contamination associated with fuels. The process 

has also been demonstrated at wood preservative sites with high PAH contamination. Based on the 

observations of the high concentrations of PAHs in the soil, natural attenuation by itself may not be 

sufficient to remediate to soil. Further, because of the high concentrations of contaminants in the 

saturated zone, bioventing would not be effective. A pilot test would be required to confirm that TAGM 

values can be met. 

Biological reactions are typically slow and the time to complete remediation would be long, possibly 

several years. 

Implementability 

Bioremediation is an implementable technology for the site. The design of application systems for 

enhancement materials, such as nutrients and microorganisms, would have to take into account site 

geology and contaminant depth. Site structures, such as roadways and utilities, may need to be 

considered for the enhancement materials application systems. The buried former UST slabs may also 

need to be removed or otherwise penetrated to ensure proper distribution of enhancement chemicals. 
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Capital and O&M costs for bioremediation would be tow to moderate. 

Conclusion 

Bioremediation, specifically enhanced bioremediation, is retained for the development of remedial 

alternatives. 

8.2.6.2 Chemical Oxidation 

With this technology, strong oxidizing chemicals, such as Fenton’s reagent (hydrogen peroxide and iron) 

or potassium permanganate, are injected into the soil and contaminated water where they oxidize organic 

materials. Site structures such as roadways and utilities may need to be considered for the oxidizer 

application systems. The buried former UST slabs may also need to be removed or otherwise penetrated 

to ensure proper distribution of enhancement chemicals. 

Oxidizers react with contaminants, converting them to carbon dioxide and water. Often, complete 

destruction of the organic compounds is not required and the oxidation reactions only proceed to the point 

where the partly treated contaminants pose no risk. 

A series of injection wells are installed throughout the contaminant plume and contaminated soil. A 

solution of the oxidizing chemical is injected onto the unsaturated zone and the saturated zone. The 

oxidizers react with the contaminants, converting them to carbon dioxide, water, and fragments of partly 

treated contaminants, generating heat in the process. 

Effectiveness 

Chemical oxidation is an effective technology for organic contamination associated with fuels. The 

process has also been demonstrated at sites with PAH and TPH contamination. A pilot test would be 

required to confirm that TAGM values can be met. 

Chemical reactions are typically very fast, and the time to complete remediation would be short, possibly 

several weeks. 

Implementability 

Chemical injection is an implementable technology for the site. The type of application systems for the 

chemicals would have to take into account site geology and contaminant depth. Site structures, such as 
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roadways .and utilities, may need to be considered for the chemical injection systems. The buried former 

UST stabs may also need to be removed or otherwise penetrated to ensure proper distribution of 

chemicals. 

Capital and O&M costs for chemical oxidation would be low to moderate. 

Conclusion 

In-situ chemical oxidation is retained for the development of remedial alternatives. 

826.3 Thermally Enhanced Soil Vapor Extraction (TESVE) 

TESVE uses electrical resistance/electromagnetic/radio frequency heating, electric immersion heaters, or 

steam heat to increase the volatilization rate of semivolatile contaminants and facilitate their removal. 

Soil vapor extraction (SVE) is a process which consists of extracting vapors from contaminated soil. This 

is done by applying a vacuum through a network of wells screened in the vadose zone. 

For electrical resistance heating, electrodes are placed directly, into the soil and activated so that a current 

passes through the soil. The temperature of the soil is increased to 500 to 600 “F by the electrical 

resistance heating, causing liquids to vaporize for removal by the SVE system. For radio frequency 

heating, electrodes are also placed directly into the soil and activated so that electromagnetic energy 

heats the soil. The heat created by the radio frequency heating causes liquids to vaporize for removal by 

the SVE system. 

For steam injection, lances are placed in the soils and steam is introduced into the soils. The 

temperature of the soil achieved is dependent on the type of steam used, but is typically limited to 

approximately 212 OF. Extracted vapor is treated to remove contaminants, such as by activated carbon. 

The electrical immersion heating process involves the placement of electrical immersion heaters into the 

ground. These heaters raise the temperature of the surrounding soil to 300 to 1,000 “F. The high 

temperatures cause the organic compounds to volatilize and/or oxidize. The vapor is extracted and 

treated with activated carbon. 
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Effectiveness 

TESVE is applicable to organic contaminants; however, the effectiveness on residues of heavy fuels is 

uncertain. In addition, the SVE effectiveness may be limited if the airflow through the unsaturated zone is 

not uniform due to non-homogenous soil conditions. A pilot test would be needed to determine if the 

TAGM values can be met. 

The method is only effective in the unsaturated zone. In the saturated zone, the water limits the 

temperature to 212 “F, thereby limiting the compounds that can be volatilized. Small amounts of water 

can be boiled off by the process where the recharge rate is very slow; however, in such cases, the 

efficiency of the process is severely reduced. 

lmplementabilitv 

TESVE is an implementable technology to remove SVOCs from soil at the site. Vapor extraction wells 

and heating electrodes or immersion heaters would have to be designed and located for site-specific 

conditions, taking into account site geology, site interferences, contaminants, and depth to contaminants. 

The buried former UST tank slabs may also need to be removed or otherwise penetrated to ensure 

proper placement of SVE wells, electrodes, and immersion heaters. The SVE wells, electrodes, and 

immersion heaters must be in place throughout treatment and may interfere with site re-use. 

Capital and O&M costs for SVE would be moderate to high. 

Conclusion 

TESVE will be retained for the development of remedial alternatives for the treatment of the contaminated 

soil in the unsaturated zone. The immersion heating process will be evaluated as a process typical of this 

class. 

8.3 SELECTION OF REPRESENTATIVE PROCESS OPTIONS FOR SOIL 

The following technologies are retained for the development of soil remedial alternatives: 

. No action 

. Limited action - institutional controls, and cover 

. Excavation and off-site disposal 

l Bioremediation 
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l in-situ chemical oxidation 

l Thermally enhanced soil vapor extraction 

8.4 GdOUNDWATER REMEDIATION 

As noted previously, this FFS is focused on the treatment of soil. However, as noted above, groundwater 

will be treated to a limited extent coincidentally with soil treatment. Moreover, contaminant reduction in 

the groundwater will occur by natural attenuation. 

Groundwater in this area is already being addressed by the Groundwater ROD issued by NYSDEC in 

March 2001. The ROD identifies containment of onsite contaminated groundwater, including this area, 

and groundwater monitoring. The containment consists of a series of groundwater extraction wells 

located hydraulically downgradient of this AOC. The remedy is in place and has been operating 

effectively over the past several years. As such, additional groundwater monitoring will only be identified 

as needed for monitoring action specific alternatives. 
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9.0 EVALUATION OF REMEDIAL ALTERNATIVES 

9.1 INTRODUCTION 

This section presents an evaluation of each remedial alternative with respect to the criteria listed in the 

NCP of 40 CFR Part 300, as revised in 1990. The NCP criteria and the relative importance of these 

criteria are described in the following subsections. 

Evaluation Criteria 

In accordance with the NCP (40 CFR 300.430), the following nine criteria are used for the evaluation of 

remedial alternatives: 

Overall protection of human health and the environment 

Compliance with ARARs 

Long-term effectiveness and permanence 

Reduction of toxicity, mobility, and volume through treatment 

Short-term effectiveness 

Implementability 

cost 

State acceptance 

Community acceptance 

Overall Protection of Human Health and the Environment 

Alternatives must be assessed for adequate protection of human health and the environment, in the short 

term and long term, from unacceptable risks posed by hazardous substances or contaminants present at 

the site by eliminating, reducing, or controlling exposure to levels exceeding remediation goals. Overall 

protection draws on the assessments of other evaluation criteria, especially long-term effectiveness and 

permanence, short-term effectiveness, and compliance with ARARs. 

Compliance with ARARs 

Alternatives must be assessed to determine whether they attain ARARs under federal environmental laws 

and state environmental or facility siting laws. If one or more regulations that are applicable cannot be 

complied with, then a waiver must be invoked. Grounds for invoking a waiver would depend on the 

following circumstances: 
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l The alternative is an interim measure and will become part of a total remedial action that will attain 

the ARAR. 

l Compliance will result in greater risk to human health and the environment. 

l Compliance is technically impracticable from an engineering perspective. 

l The alternative will attain a standard of performance that is equivalent to that required under the 

otherwise applicable standard, requirement, or limitation through use of another method or approach. 

l A state requirement has not been consistently applied or the state has not demonstrated the intention 

to consistently apply the promulgated requirement in similar circumstances at other remedial actions 

within the state. 

l For Super-fund-financed response actions only, an alternative that attains the ARAR will not provide a 

balance between the need for protection of human health and the environment at the site and the 

availability of Super-fund monies to respond to other sites that may present a threat to human health 

and the environment. 

Long-Term Effectiveness and Permanence 

Alternatives mu& be assessed for the long-term effectiveness and permanence they offer, along with the 

degree of certainty that the alternative will prove successful. Factors that will be considered as 

appropriate include the following: 

Magnitude of residual risk 

Risk posed by untreated waste or treatment residuals at the conclusion of remedial activities must be 

considered. The characteristics of residuals should be considered to the degree that they remain 

hazardous, taking into account their volume, toxicity, mobility, and propensity to bioaccumulate. 

Adeauacv and reliabilitv of control 

Controls such as containment systems and institutional controls that are necessary to manage treatment 

residuals and untreated waste must be shown to be reliable. In particular, the uncertainties associated 

with land disposal for providing long-term protection from residuals; the assessment for the potential need 

to replace technical components of the alternative such as a cap, a slurry wall, or a treatment system; and 
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the potential exposure pathways and risks posed should the remedial action need replacement must be 

considered. 

’ Reduction of Toxicity, Mobility or Volume through Treatment 

The degree to which the alternative employs recycling or treatment that reduces the toxicity, mobility or 

volume will be assessed, including how treatment is used to address the principal threats posed by the 

site. Factors that will be considered, as appropriate, include the following: 

l The treatment or recycling processes the alternative employs and the materials that they will treat. 

l The amount of hazardous substances, pollutants, or contaminants that will be destroyed, treated, or 

recycled. 

l The degree of expected reduction in toxicity, mobility, or volume of waste due to treatment or 

recycling and the specification of which reduction(s) are occurring. 

l The degree to which the treatment is irreversible. 

l The type and quantity of residuals that will remain following treatment considering the persistence, 

toxicity, mobility, and propensity to bioaccumulate of such hazardous substances and their 

constituents. 

l The degree to which treatment reduces the inherent hazards posed by principal threats at the site. 

Short-Term Effectiveness 

The short-term impacts of the alternative will be assessed considering the following: 

l Short-term risks that might be posed to the community during implementation. 

l Potential impacts on workers during remedial action and the effectiveness and reliability of protective 

measures. 

. Potential environmental impacts of the remedial action and the effectiveness and reliability of 

mitigative measures during implementation. 

l Time until protection is achieved. 
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Implementability 

The ease or difficulty of implementing the alternatives will be assessed by considering the following types 

of factors, as appropriate: 

Technical feasibility, including technical difficulties and unknowns associated with the construction 

and operation of a technology, the reliability of the technology, ease of undertaking additional 

remedial actions, and the ability to monitor the effectiveness of the remedy. 

Administrative feasibility, including activities needed to coordinate with other offices and agencies and 

the ability and time required to obtain any necessary approvals and permits from other agencies (for 

off-site actions). 

Availability of services and materials, including the availability of adequate off-site treatment, storage 

capacity, and disposal capacity and services; the availability of necessary equipment and specialists 

and provisions to ensure any necessary additional resources; the availability of services and 

materials; and availability of prospective technologies. 

cost 

Capital costs will include both direct and indirect costs. Annual O&M costs will be provided. A net 

present value of the capital and O&M costs will also be provided. Typically, the cost estimate accuracy 

range is plus 50 percent to minus 30 percent. 

State Acceptance 

The state’s concerns that must be assessed include the following: 

l The state’s position and key concerns related to the preferred alternative and other alternatives 

l State comments on ARARs or the proposed use of waivers 

These concerns cannot be evaluated until the state has reviewed and commented on the FFS. These 

concerns will be discussed, to the extent possible, in a proposed plan to be issued to for public comment. 

100102/P 9-4 CT0 0283 



Community Acceptance 

This assessment consists of responses of the community to the Proposed Plan. This assessment 

includes determining which components of the alternatives interested persons in the community support, 

have reservations about, or oppose. This assessment can be done after comments on the Proposed 

Plan are received from the public. 

9.1.2 Relative Importance of Criteria 

Among the nine criteria, the threshold criteria are considered to be: 

l Overall protection of human health and the environment 

l Compliance with ARARs (excluding those that may be waived) 

The threshold criteria must be satisfied in order for an alternative to be eligible for selection. 

Among the remaining criteria, the following five criteria are considered to be the primary balancing 

criteria. 

. Long-term effectiveness and permanence 

. Reduction of toxicity, mobility and volume 

l Short-term effectiveness 

. Implementability 

l cost 

The balancing criteria are used to weigh the relative merits of alternatives. 

The remaining two of the nine criteria (state acceptance and community acceptance) are considered to 

be modifying criteria that must be considered during remedy selection. These last two criteria can be 

evaluated after the document has been reviewed by the state of New York and the Proposed Plan has 

been discussed in a public meeting. Therefore, this document addresses only seven of the nine criteria. 

9.1.3 Selection of Remedy 

The selection of a remedy is a two-step process. The first step consists of identification of a preferred 

alternative and presentation of the alternative in a Proposed Plan to the community for review and 

comment. The preferred alternative must meet the following criteria. 
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l Protection of human health and the environment. 

l Compliance with ARARs unless a waiver is justified. 

l Cost effectiveness in protecting human health and environment and in complying with ARARs. 

’ l Utilization of permanent solutions and alternate treatment technologies or resource recovery 

technologies to the maximum extent practicable. 

The second step consists of the review of the comments and determination of whether or not the 

preferred alternative continues to be the most appropriate remedial action for the site, in consultation with 

the state of New York. 

9.2 DEVELOPMENT OF SOIL ALTERNATIVES 

This section will develop the remedial alternatives for soil at AOC 22. Additional site-specific information 

and assumptions will be provided in this section to further explain the alternative development process. 

The alternatives will be briefly explained in the following sections. 

The following alternatives for soil remediation have been developed for AOC 22: 

1. No Action 

2. Limited Action - Institutional Control? and Cover 

3A. Full Excavation and Off-Site Disposal 

36. Partial Excavation and Off-Site Disposal 

4. Bioremediation 

5. In-Situ Chemical Oxidation 

6. Thermally Enhanced Soil Vapor Extraction 

A description and detailed analysis of these alternatives are provided in the following sections. Note that 

each description includes a description of the coincidental effect on groundwater. 

There are two important considerations about the NWIRP Bethpage facility that pertain to all the 

alternatives. First, when the facility was turned over to the non-military ownership, a stipulation will be 

made that land facility would remain as an industrial facility. Second, there is a large area of groundwater 

contamination that is being investigated and remediated as part of the Groundwater Record of Decision 

(ROD) issued by NYSDEC in March 2001. Thus, the groundwater at AOC 22 is already being addressed 

as part of the Groundwater Record of Decision (ROD) issued by NYSDEC in March 2001. 
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9.2.1 Alternative 1: No Action 

9.2.1 .l Description 

This alternative is a “walk-away” alternative that is required under CERCLA to establish a basis for 

comparison with other alternatives. Although this alternative typically implies unrestricted use, the future 

site use has already been established as industrial as part of the original transfer of the site from the Navy 

to the municipality. This alternative cannot be chosen if waste remains on site. 

9.2.1.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 1 would not provide protection of human health and the environment unrestricted use. The 

potential for direct human and ecological exposure to contaminated soil under a future residential land 

use scenario would remain, leading to unacceptable risks. However, as an industrial facility, exposure to 

soil contaminants would be limited, although the average benzo(a)pyrene concentration is greater than 

the USEPA Region 9 industrial PRG. Further, most of the highest concentrations of contaminants are at 

depth, limiting exposure. 

Contaminants in the soil would continue to migrate to the groundwater. Groundwater in this area is 

already being addressed by the Groundwater ROD issued by NYSDEC in March 2001. The ROD 

identifies containment of onsite contaminated groundwater, including this area, and groundwater 

monitoring. ‘The containment consists of a series of groundwater extraction wells located hydraulically 

downgradient of this AOC. The remedy is in place and has been operating effectively over the past 

several years. As such, additional groundwater monitoring will only be identified as needed for monitoring 

action specific alternatives. Also, most of the soil contaminants are PAHs, which have limited mobility 

(except for naphthalene). The few VOCs that are present are at concentrations below those detrimental 

to groundwater quality. 

Compliance with ARARs and TBCs 

Alternative 1 would not comply with chemical-specific TBCs since no action would be taken to reduce 

contaminant concentrations. There are no ARARs for soil. The concentrations of contaminants in soil 

greater than TBCs (NYSDEC TAGM 4046 values) are PAHs, specifically benzo(a)pyrene, chrysene, 

benzo(a)anthracene, and dibenzo(a,h)anthracene. Action-specific ARARs are not applicable. 

Groundwater ARARs (New York state standards and USEPA MCLs) would not be met. Concentrations of 

fuel-related compounds such as benzene, ethylbenzene, xylenes, and naphthalene are greater than the 
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New York standards. The concentration of benzene is greater than the USEPA MCL. Over the long 

term, concentrations will decrease to below applicable standards through natural attenuation processes, 

although long periods of time will be required. VOCs are present from other facility operations and are 

being addressed as part of the Groundwater Record of Decision (ROD) issued by NYSDEC in 

March 2001. 

Long-Term Effectiveness and Permanence 

Alternative 1 would not be effective and permanent in the long term because the contaminated soil would 

remain on site. The transfer of the property from the Navy to the municipality stipulated that the site 

would not be used for residential development and restrictions would be placed on groundwater use. 

However, there would be no other controls, such as deed restrictions or covenants. Groundwater in this 

area is already being addressed by the Groundwater ROD issued by NYSDEC in March 2001. The ROD 

identifies containment of onsite contaminated groundwater, including this area, and groundwater 

monitoring. The containment consists of a series of groundwater extraction wells located hydraulically 

downgradient of this AOC. The remedy is in place and has been operating effectively over the past 

several years. As such, additional groundwater monitoring will only be identified as needed for monitoring 

action specific alternatives. 

Reduction of Toxicitv, Mobilitv, or Volume through Treatment 

Alternative 1 would not reduce toxicity, mobility, or volume of contaminants through treatment since no 

treatment would occur. Some reduction of contaminant toxicity or volume would occur through natural 

dispersion, dilution, or other attenuation process. 

Short-Term Effectiveness 

Since no action would occur, implementation of Alternative 1 would not pose any risks to on-site workers 

or result in adverse impacts to the local community and the environment. 

Alternative 1 would not achieve the RAOs and, although the soil PRGs might eventually be achieved 

through natural attenuation, it would not be known when. 

Implementability 

Alternative 1 would be readily implementable since there would be nothing to implement. The technical 

feasibility criteria, including constructability, operability, and reliability, are not applicable. The 

implementability of administrative measures is not applicable since no such additional measures would be 

taken. 
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There would be no costs associated with Alternative 1. 

9.2.1.3 Effects on Groundwater 

This alternative does not affect the groundwater quality. Reductions in contaminant concentrations are 

likely to occur through natural attenuation processes, such as biological degradation, dispersion, and 

sorption. Groundwater in this area is already being addressed by the Groundwater ROD issued by 

NYSDEC in March 2001. The ROD identifies containment of onsite contaminated groundwater, including 

this area, and groundwater monitoring. The containment consists of a series of groundwater extraction 

wells located hydraulically downgradient of this AOC. The remedy is in place and has been operating 

effectively over the past several years. As such, additional groundwater monitoring will only be identified 

as needed for monitoring action specific alternatives. 

9.2.2 Alternative 2: Institutional Controls, and Cover 

9.2.2.1 Description 

This is a limited-action alternative. Alternative 2 consists of two major components: institutional controls 

and covering. 

Comoonent 1: Institutional Controls 

Institutional controls, such as deed restrictions and covenants, would consist of restrictions on land use 

and the placement of public water supply wells. These institutional controls would be in addition to any 

current agreements regarding future site use. These controls would eliminate or reduce the potential for 

unacceptable human health and ecological risk as a result of exposure to contaminated soil by preventing 

future residential development of the site. The maximum concentrations,of several compounds and the 

average concentration of benzo(a)pyrene exceed the USEPA Region 9 industrial PRGs, so these controls 

would serve to notify future workers on the site of the presence of contaminated soil. 

Component 2: Coverinq 

Covering consists of ensuring a minimum of two feet of clean soil are present to minimize the potential for 

unacceptable human health risk as a result of exposure to contaminants in the soils. Due to the lack of 

surface soil data for the area, existing surface soils would be tested. If these surface soils are determined 

to be clean, then no additional cover would be added. If contamination is detected, the contaminated 
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soils in the upper two feet would be removed and replaced with clean cover. In either case, a notification 

would be placed within the deed of transfer identifying the types and depths of contaminants remaining in 

subsurface soils. In addition, a restriction would be placed in the deed of transfer requiring written 

permission from NYSDEC prior to disturbance of soils of these soils. 

9.2.2.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 2 would be protective of human health and the environment. 

Institutional controls restricting AOC 22 to industrial use would be protective of human health by 

preventing unacceptable risks to future residents from direct exposure to contaminated soil and limit 

exposure of all workers to contaminated soil. But, as noted in Alternative 1, most of the highest 

concentrations are at depth, so exposure would be further limited. In addition, the average concentration 

of benzo(a)pyrene is 713 ug/kg is only slightly above the industrial PRG of 290 ug/kg. Thus, the risk 

associated with industrial exposure for this compound is within the lOA to IO+ risk range. 

Contaminants in the soil would continue to migrate to the groundwater. Groundwater in this area is 

already being addressed by the Groundwater ROD issued by NYSDEC in March 2001. The ROD 

identifies containment of onsite contaminated groundwater, including this area, and groundwater 

monitoring. The containment consists of a series of groundwater extraction wells located hydraulically 

downgradient of this AOC. The remedy is in place and has been operating effectively over the past 

several years. As such, additional groundwater monitoring will only be identified as needed for monitoring 

action specific alternatives. Also, most of the soil contaminants are PAHs, which have limited mobility 

(except for naphthalene). The few VOCs that are present are at concentrations below those detrimental 

to groundwater quality. 

Compliance with ARARs and TBCs 

Alternative 2 would eventually comply with chemical-specific TBCs since contaminant concentrations 

would not be actively reduced. There are no ARARs for soil. The concentrations of contaminants in soil 

greater than TBCs (NYSDEC TAGM 4046 values) are PAHs, specifically benzo(a)pyrene, chrysene, 

benzo(a)anthracene, and dibenzo(a,h)anthracene. Over a long period of time, concentrations will 

decrease to below TBCs by natural attenuation processes. Alternative 2 would comply with all location- 

and action-specific ARARs and TBCs. 
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Groundwater ARARs (New York state standards and USEPA MCLs) would not be met initially. 

Concentrations of fuel-related compounds such as benzene, ethylbenzene, xylenes, and naphthalene are 

greater than the New York standards. The concentration of benzene is greater than the USEPA MCL. 

Over the long term, concentrations will decrease to below applicable standards through natural 

attenuation processes, although long periods of time will be required. VOCs are present from other 

facility operations and are being addressed as part of the Groundwater Record of Decision (ROD) issued 

by NYSDEC in March 2001. 

Lonq-Term Effectiveness and Permanence 

Alternative 2 would provide long-term effectiveness and permanence. Although no removal of 

contaminated soil would occur, risks to human health and the environment would be identified and 

managed. 

The transfer of the property from the Navy to the municipality stipulates that the site would not be used for 

residential development. Further restricting AOC 22 to industrial use by deed restrictions and covenants 

would effectively and permanently prevent its development as a residential area and prohibit the 

placement of public water supply wells, thereby preventing unacceptable risk from direct exposure of 

future residents. The soil cover would act as a barrier to exposure to industrial users. 

Long-term monitoring as part of the Groundwater Record of Decision (ROD) issued by NYSDEC in 

March 2001 would be effective for the detection of potential migration of soil contaminants to the 

groundwater. The deed restrictions would ensure that the cover was maintained in good repair. 

Reduction of Toxicity, Mobility, or Volume throuoh Treatment 

Alternative 2 would not reduce toxicity, mobility, or volume of contaminants through treatment since no 

treatment would occur. Reduction in contaminant toxicity and volume will occur through natural 

attenuation, and this would be verified through monitoring as part of the Groundwater Record of Decision 

(ROD) issued by NYSDEC in March 2001. 

Short-Term Effectiveness 

Alternative 2 would have minimal short-term effectiveness concerns. Potential exposure of workers to 

contaminated soil during installation of the cover, the collection of soil samples, and the maintenance and 

sampling of existing monitoring wells would be minimized by wearing appropriate PPE and complying 

with site-specific health and safety procedures. Implementation of institutional controls would not 

adversely impact the surrounding community or the environment. 
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The RAOs would be achieved immediately upon implementation of institutional controls. 

Implementability 

Alternative 2 would be readily implementable. 

Maintenance of existing monitoring wells and cover, sampling and analysis of soil and groundwater, and 

performance of 5year reviews could readily be accomplished. The resources, equipment, and materials 

required for all these activities are readily available. 

The administrative aspects of Alternative 2 would be relatively simple to implement. No construction 

permit would be required for this alternative. As part of change of the site from military to public 

ownership, appropriate provisions would be incorporated into the property transfer documents to ensure 

continued implementation of land use restrictions and monitoring. 

The estimated costs for Alternative 2 are as follows. These costs have been rounded to the nearest 

$1,000 to reflect the preliminary nature of the estimates: 

l Capital Cost: $319,000 

l Range of annual O&M Cost: $ 8,000 - 15,000 

. Net Present Worth: $ 437,000 

A detailed cost estimate for this alternative is provided in Appendix H. 

9.2.2.3 Effects on Groundwater 

This alternative does not directly affect the groundwater quality. The cover would not reduce the amount 

of percolation through the contaminated soil and would possibly allow for continued addition of 

contaminants to the groundwater. This action is consistent with similar actions specified in the Navy’s 

Operable Unit No. 1 Soil ROD dated July 1995. However, existing groundwater results do not show 

significant concentrations of PAHs other than naphthalene in the groundwater. Reductions in 

contaminant concentrations are likely to occur through natural attenuation processes, such as biological 

degradation, dispersion, and sorption. Institutional controls would prevent exposure to the groundwater 

through a deed restriction on the use of local groundwater as a public water supply. Groundwater in this 

area is already being addressed by the Groundwater ROD issued by NYSDEC in March 2001. The ROD 
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identifies containment of onsite contaminated groundwater, including this area, and groundwater 

monitoring. The containment consists of a series of groundwater extraction wells located hydraulically 

downgradient of this AOC. The remedy is in place and has been operating effectively over the past 

several years. As such, additional groundwater monitoring will only be identified as needed for monitoring 

action specific alternatives. 

9.2.3 Alternative 3A: Full Excavation, Off-Site Disposal, and Institutional Controls and 

Monitoring 

9.2.3.1 Description 

Alternative 3A consists of three major components: full excavation of soil, off-site disposal of soil, and 

institutional controls and monitoring. 

Component 1: Excavation 

Soil contaminated with concentrations of COCs above residential PRGs would be excavated. Pre- 

excavation sampling would be conducted in order to verify the exact extent of the contamination. 

Because of the depth of contamination, shoring would be installed prior to excavation. 

An area, 180 by 140 feet as shown on Figure 9-1, would be excavated down to a depth of approximately 

68 feet bgs. Because of the depth, the walls must be shored. For the purposes of estimating costs for 

this alternative, a circular concrete slurry wall was assumed, although a steel sheet piling system with tie- 

backs can also be used. The slurry wall would be constructed prior to excavation and would be 185 feet 

in diameter. This corresponds to a volume of approximately 68,000 cubic yards of excavated material. 

Uncontaminated soil would be stockpiled for use as backfill. To reach the target depth, excavation of 

material below the water table would be required. However, because of the high permeability of the sand, 

dewatering is not feasible. After completion of excavation, the bottom of the excavated area would be 

sampled and analyzed to confirm that PRGs have been met. Following excavation, the excavated area 

would be backfilled with clean fill and regraded to achieve desired surface elevations. 

, 

Component 2: Off-Site Disposal of Soil 

The excavated soil would be transported off site and disposed at a permitted solid waste disposal facility. 

The soil is expected to be nonhazardous and could be disposed in a RCRA Subtitle D landfill. Samples 

of the soil would be collected and analyzed to ensure that the soil complies with the landfill permit. 
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Component 3: Institutional Controls and Monitorinq 

, Excavation below the water table would be limited because of problems with handling the saturated soil. 

Because some residual contamination may still be present below the water table, institutional controls 

would still be required to prevent groundwater use. Monitoring would need to be performed to observe 

changes in groundwater contamination after the source material is removed. The duration of monitoring 

would be expected to last 5 years. 

9.2.3.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 3A would be protective of human health and the environment. 

Excavation of soil that is contaminated with PAHs above PRGs would prevent the migration of the 

contaminants to the groundwater. Removal of the contaminated material would eliminate the possibility 

of exposure. 

Off-site disposal of the contaminated soil at a permitted facility would protect human health and the 

environment. 

Compliance with ARARs and TBCs 

Alternative 3A would comply with all chemical-, location-, and action-specific ARARs and TBCs. There 

are no ARARs for soil. Concentrations of contaminants in soil greater than TBCs (NYSDEC TAGM 4046 

values) are PAHs, specifically benzo(a)pyrene, chrysene, benzo(a)anthracene, and 

dibenzo(a,h)anthracene, and will be removed. 

Groundwater ARARs (New York state standards and USEPA MCLs) would not be met initially. 

Concentrations of fuel-related compounds such as benzene, ethylbenzene, xylenes, and naphthalene are 

greater than the New York standards. The concentration of benzene is greater than the USEPA MCL. 

Over the long term, concentrations will decrease to below applicable standards through natural 

attenuation processes, although long periods of time will be required. VOCs are present from other 

facility operations and are being addressed as part of the Groundwater Record of Decision (ROD) issued 

by NYSDEC in March 2001. However, with the contaminated soil entirely removed from the saturated 

and unsaturated zones, natural attenuation processes would eventually reduce the groundwater 

concentrations. 
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Lonq-Term Effectiveness and Permanence 

Alternative 3A would provide long-term effectiveness and permanence. 

Excavation of soil contaminated above PRGs would effectively and permanently prevent contaminant 

migration to the groundwater and would permanently prevent exposure to contaminants at the site. 

Reduction of Toxicitv, Mobilitv, or Volume throunh Treatment 

Alternative 3A would not reduce toxicity, mobility, and volume of contaminants through treatment. About 

650 pounds of PAHs and about 245,000 pounds of TPH would be removed from the site with the full 

excavation. 

Short-Term Effectiveness 

Implementation of the excavation and off-site disposal components of Alternative 3A could expose 

construction workers to contaminated soil. This potential for exposure would be minimized by the 

implementation of engineering controls, such as dust suppression, and air-quality monitoring. The 

potential for worker exposure would be further reduced’ by the wearing of appropriate PPE and 

compliance with applicable OSHA regulations and with proper site-specific health and safety procedures. 

Implementation of the excavation and off-site disposal components is not expected to adversely impact 

either the surrounding community or the environment. However, measures such as spill prevention and 

containment, erosion and sedimentation control, and perimeter air monitoring would be taken to ensure 

that the impact remains acceptable. 

Alternative 3A could be completed in approximately 24 months, would achieve the RAOs, and would 

attain the soil PRGs at completion. 

Implementability 

Alternative 3A would be very difficult to implement. 

First, the depth of excavation, the close proximity of structures, and the relatively shallow angle of repose 

of the soil require that an extensive shoring system be installed through the depth of the excavation. If 

the sides were sloped back rather than left vertical, a significantly larger excavation area would be 

required and the existing buildings, Plant 3, would be undercut. Second, existing utilities would have to 

be rerouted. 
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The feasibility of this approach is uncertain due to the depth of the excavation and the amount of physical 

interferences. The design of a shoring system represents a significant portion of the planning for. this 

alternative. 

Following the installation of the shoring, the excavation could be performed using a clam shell excavator. 

Uncontaminated soil would be stockpiled at the site for use as backfill. When the saturated zone is 

reached, the clam shell would still be used. 

A nonhazardous waste landfill for the off-site disposal of the soil would be readily available. 

The administrative aspects of Alternative 3A would be somewhat difficult to implement. A construction 

permit would have to be obtained and the off-site transportation and disposal of the excavated soil would 

require the completion of relatively numerous administrative procedures that, while constituting a 

significant effort, could readily be accomplished. 

The estimated costs for Alternative 3A are as follows: 

0 Capital Cost: $ 19,953,ooo 

. Range of annual O&M Cost: $4,000 - 11,000 

. NPW: $ 19,974,ooo 

A detailed cost estimate for this alternative is provided in Appendix H. 

9.2.3.3 Effects on Groundwater 

This alternative does not directly affect the groundwater quality. Excavation of contaminated soil below 

the water table would remove the source of groundwater contamination. The removal of contaminated 

soil would reduce the amount of contamination that could potentially be carried to the groundwater as 

precipitation percolates through the soil. Reductions in contaminant concentrations are likely to occur 

through natural attenuation processes, such as biological degradation, dispersion, and sorption. 

Groundwater in this area is already being addressed by the Groundwater ROD issued by NYSDEC in 

March 2001. The ROD identifies containment of onsite contaminated groundwater, including this area, 

and groundwater monitoring. The containment consists of a series of groundwater extraction wells 

located hydraulically downgradient of this AOC. The remedy is in place and has been operating 

effectively over the past several years. As such, additional groundwater monitoring will only be identified 
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as needed for monitoring action specific alternatives. Institutional controls would prevent exposure to the 

groundwater through deed restrictions on the use of local groundwater as a public water supply. 

. 9.2.4 Alternative 38: Partial Excavation, Off-Site Disposal and Institutional Controls 

9.2.4.1 Description 

Alternative 38 consists of three major components: partial excavation of soil, off-site disposal of soil, and 

institutional controls. 

Component 1: Excavation 

Soil near the ground surface that is contaminated with concentrations of COCs above PRGs would be 

excavated. Pre-excavation sampling would be conducted in order to verify the exact extent of the 

contamination. Because of the depth of contamination, shoring would be installed prior to excavation. 

An area, 110 by 110 feet as shown on Figure 9-2, would be excavated down to a depth of approximately 

30 feet bgs. This corresponds to about 13,000 cubic yards of soil. Because of the depth, the walls must 

be shored. For the purposes of estimating costs for this alternative, a sheet pile system was assumed. 

The sheet pile system would be installed prior to excavation. Uncontaminated soil would be stockpiled for 

use as backfill. After completion of the excavation, the bottom of the excavated area would be sampled 

and analyzed to confirm the extent of the remaining excavation. Following excavation, the excavated 

area would be backfilled with clean fill and regraded to achieve existing surface elevations. 

Component 2: Off-Site Disposal of Soil 

The excavated soil would be transported off site and disposed at a permitted solid waste disposal facility. 

The soil is expected to be nonhazardous and could be disposed in a RCRA Subtitle D landfill. Samples 

of the soil would be collected and analyzed to ensure that the soil complies with the landfill permit. 

Component 3: Institutional Controls 

Because only the upper 30 feet of the contaminated soil would be removed, institutional controls would 

still be required to prevent groundwater use and the placement of public water supply wells. Institutional 

controls would also be needed to prevent exposure to contaminated soil at depth. 
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9.2.4.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 3B would be protective of human health and the environment. 

Excavation of soil near the surface that is contaminated with PAHs above PRGs would reduce the 

quantity of contaminants that could migrate to the groundwater. However, as an industrial facility, 

exposure to soil contaminants would be limited. Removal of the contaminated material at the surface 

would essentially eliminate the possibility of exposure and the backfill would further prevent exposure. 

Contaminants in the soil would continue to migrate to the groundwater. Groundwater in this area is 

already being addressed by the Groundwater ROD issued by NYSDEC in March 2001. The ROD 

identifies containment of onsite contaminated groundwater, including this area, and groundwater 

monitoring. The containment consists of a series of groundwater extraction wells located hydraulically 

downgradient of this AOC. The remedy is in place and has been operating effectively over the past 

several years. As such, additional groundwater monitoring will only be identified as needed for monitoring 

action specific. alternatives. Also, most of the soil contaminants are PAHs, which have limited mobility 

(except for naphthalene). The few VOCs that are present are at concentrations below those detrimental 

to groundwater quality. Institutional controls would prevent groundwater use and the placement of public 

water supply wells. Institutional controls would also limit exposure to contaminants at depth under 

industrial scenarios. 

Off-site disposal of the contaminated soil at a permitted facility would protect human health and the 

environment. 

Compliance with ARARs and TBCs 

Alternative 38 would not comply with all chemical-specific TBCs initially. There are no ARARs for soil. 

Concentrations of contaminants in soil greater than TBCs (NYSDEC TAGM 4046 values) are PAHs, 

specifically benzo(a)pyrene, chrysene, benzo(a)anthracene, and dibenzo(a,h)anthracene, and would 

remain. Over long periods of time, concentrations will decrease below TBCs by natural attenuation 

processes. 

Groundwater ARARs (New York state standards and USEPA MCLs) would not be met initially. 

Concentrations of fuel-related compounds such as benzene, ethylbenzene, xylenes, and naphthalene are 

greater than the New York standards. The concentration of benzene is greater than the USEPA MCL. 
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Over the long term, concentrations will decrease to below applicable standards through natural 

attenuation processes, although long periods of time will be required. VOCs are present from other 

facility operations and are being addressed as part of the Groundwater Record of Decision (ROD) issued 

by NYSDEC in March 2001. 

Location- and action-specific ARARs and TBCs would be met. 

Lona-Term Effectiveness and Permanence 

Alternative 38 would provide long-term effectiveness and permanence. 

Excavation of soil contaminated above PRGs would effectively and permanently reduce contaminant 

migration to the groundwater and would permanently reduce exposure to contaminants at the site. The 

transfer of the property from the Navy to the municipality stipulates that the site would not be used for 

residential development and prohibits the placement of public water supply wells. Institutional controls 

would permanently eliminate exposure to contaminated groundwater. Institutional controls would 

permanently eliminate exposure to contaminants under industrial scenarios. 

Reduction of Toxicitv, Mobilitv. or Volume throush Treatment 

Alternative 38 would not reduce toxicity, mobility, and volume of contaminants through treatment. About 

40 pounds of PAHs and about 47,000 pounds of TPH would be removed by the partial excavation. 

Reduction in contaminant toxicity and volume will occur through natural attenuation, and this will be 

verified through monitoring as part of the Groundwater Record of Decision (ROD) issued by NYSDEC in 

March 2001. 

Short-Term Effectiveness 

Implementation of the excavation and off-site disposal components of Alternative 38 could expose 

construction workers to contaminated soil. This potential for exposure would be minimized by the 

implementation of engineering controls, such as dust suppression, and air-quality monitoring. The 

potential for worker exposure would be further reduced by the wearing of appropriate PPE and 

compliance with applicable OSHA regulations and proper site-specific health and safety procedures. 

Implementation of the excavation and off-site disposal components would not be expected to adversely 

impact either the surrounding community or the environment. However, measures such as spill 

prevention and containment, erosion and sedimentation control, and perimeter air monitoring would be 

taken to ensure that the impact remains acceptable. 
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Alternative 38 could be completed in approximately 12 months and would achieve the RAOs but would 

not attain the soil PRGs at completion. 

lmplementabilitv 

Alternative 38 would be difficult to implement. 

First, the depth of excavation, the close proximity of structures, and the relative shallow angle of repose of 

the soil require that shoring be installed through the depth of the excavation. If the sides were sloped 

back rather than left vertical, a significantly larger excavation area would be required and the existing 

buildings could be undercut. Second, existing utilities would have to be rerouted. 

The feasibility of this approach is uncertain due to the depth of the excavation and the amount of physical 

interferences. The design of a shoring system represents a significant portion of the planning of this 

alternative. 

Following the installation of the shoring, the excavation would be performed using a clam shell excavator. 

Uncontaminated soil would be stockpiled at the site for use as backfill. 

A nonhazardous waste landfill for the off-site disposal of the soil would be readily available. 

The administrative aspects of Alternative 3B would be difficult to implement. A construction permit would 

have to be obtained and the off-site transportation and disposal of the excavated soil would require the 

completion of relatively numerous administrative procedures that, while constituting a significant effort, 

could readily be accomplished. 

The estimated costs for Alternative 3B are as follows: 

l Capital Cost: $ 5,942,ooo 

. Range of annual O&M Cost: $8,000-11,000 

. NPW: $6,061,000 

A detailed cost estimate for this alternative is provided in Appendix H. 
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9.2.4.3 Effects on Groundwater 

This alternative does not directly affect the groundwater quality. Excavation of some of the contaminated 

soil would remove a potential source of groundwater contamination. The removal of contaminated soil 

would reduce the amount of’ contamination that can potentially be carried to the groundwater as 

precipitation percolates through the soil. Institutional controls would prevent groundwater use. However, 

most of the soil contaminants are PAHs, which have limited mobility (except for naphthalene). 

Reductions in contaminant concentrations are likely to occur through natural attenuation processes, such 

as biological degradation, dispersion, and sorption. Groundwater in this area is already being addressed 

by the Groundwater ROD issued by NYSDEC in March 2001. The ROD identifies containment of onsite 

contaminated groundwater, including this area, and groundwater monitoring. The containment consists of 

a series of groundwater extraction wells located hydraulically downgradient of this AOC. The remedy is in 

place and has been operating effectively over the past several years. As such, additional groundwater 

monitoring will only be identified as needed for monitoring action specific alternatives. Institutional 

controls would prevent exposure to the groundwater through deed restrictions on the use of local 

groundwater as a public water supply. 

9.2.5 Alternative 4: Bioremediation with Institutional Controls and Monitoring 

9.251 Description 

Alternative 4 consists of two major components: bioremediation of the soil, and institutional controls and 

monitoring. 

Component 1: Bioremediation 

Soil contaminated with COCs above PRGs would be biologically treated. A biosparging system would be 

installed to aerate the contaminated groundwater and soil. Ten biosparge wells would be installed, each 

with an air sparging rate of 5 scfm. Eight soil vapor extraction wells would be installed, each with a 

vacuum rate of 7.5 scfm. Nutrients would be supplied by injecting them directly into the air sparging air. 

Microorganisms would be supplied in a water slurry through an infiltration gallery at the surface. The 

microorganisms would eventually percolate through the soil to the saturated zone. Pre-treatment 

sampling would be conducted in order to verify the exact extent of the contamination. A bench-scale test 

and pilot-scale test would also be required before the alternative would be implemented. Because of the 

presence of VOCs in the found in the water, a vacuum extraction system with a vapor phase activated 

carbon unit would be provided to control emissions. 
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An area, 180 by 140 feet as shown on Figure 9-3, would be treated biologically. The treatment zone 

would extend through the depth of the unsaturated zone and about 12 feet into the saturated zone. This 

corresponds to a volume of approximately 25,000 cubic yards. 

Component 2: Institutional Controls and Monitorinq 

Biological treatment of the soil would also be expected to treat the locally contaminated groundwater. 

The soil biological enhancement chemicals and inoculated microorganisms would promote biological 

activity and reduce contaminant concentrations in the shallow groundwater depths. Because some 

residual contamination would still likely to be present below the water table and because of the long time 

frame for biological treatment, institutional controls to restrict the placement of public water supply wells 

tiould still be required to prevent exposure to contaminated soil and groundwater use. Monitoring would 

need to be performed to observe changes in groundwater contamination after the contaminated soil has 

been treated. Soil samples would also be collected to monitor the progress of the treatment. The 

duration of monitoring is expected to last 7 years. 

9.2.5.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 4 would be protective of human health and the environment. 

Treatment of soil that is contaminated above PRGs would prevent the migration of the contaminants to 

the groundwater and would prevent exposure to contaminants in the soil. Institutional controls would limit 

exposure to the soil until the treatment is complete. However, as an industrial facility, exposure to soil 

contaminants would be limited. Further, most of the highest concentrations of contaminants are at depth, 

thus limiting exposure. 

Some short-term risks could be incurred by workers from exposure to contaminated soil during on-site 

remedial activities. However, the potential for exposure would be minimized by the implementation of 

engineering controls (e.g., dust suppression), the wearing of appropriate PPE, and compliance with 

OSHA regulations and site-specific health and safety procedures. Any potential negative short-term 

impacts to the surrounding community and environment from fugitive emissions could be minimized 

through the implementation of appropriate engineering controls (e.g., perimeter air monitoring, spill 

prevention procedures, etc.). 
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Compliance with ARARs and TBCs 

Alternative 4 would comply with all chemical-, location-, and action-specific ARARs and TBCs. The 

bioremediation process is effective in reducing contaminants in the soil and groundwater. However, there 

is some uncertainty as to the percentage removal of contaminants that would be realized at this, site. 

Although contaminant reduction would be expected, the ability to meet the ARARs and TBCs is uncertain 

without a treatability study and long term testing. 

Long-Term Effectiveness and Permanence 

Alternative 4 would provide long-term effectiveness and permanence 

Treatment of the contaminants in the soil contaminated above PRGs would effectively and permanently 

prevent contaminant migration to the groundwater and would permanently remove contaminants from the 

soil. Institutional controls to prohibit the placement of public water supply wells would prevent 

groundwater use until PRGs are met. 

Reduction of Toxicitv, Mobilitv, or Volume throuqh Treatment 

Alternative 4 would reduce toxicity, mobility, and volume of contaminants through treatment. An 

estimated 500 .pounds of PAHs, along with about 220,000 pounds of TPH, would be removed by this 

alternative. 

Short-Term Effectiveness 

Implementation of the enhancement addition systems of Alternative 4 could expose construction workers 

to contaminated soil. This potential for exposure would be minimized by the implementation of 

engineering controls, such as dust suppression and air-quality monitoring. The potential for worker 

exposure would be further reduced by the wearing of appropriate PPE and compliance with applicable 

OSHA regulations and proper site-specific health and safety procedures. 

Implementation of the bioremediation component would not be expected to adversely impact either the 

surrounding community or the environment. However, measures such as spill prevention and 

containment and perimeter air monitoring would be taken to ensure that the impact remains acceptable. 

Alternative 4 could be completed in approximately 5 to 7 years and would achieve the RAOs and attain 

the soil PRGs at completion. 
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lmplementabilitv 

Alternative 4 would be readily implementable. 

A bioremediation system could readily be constructed, with consideration given to existing on-site 

structures such as nearby buildings and buried utilities. These interferences might have to be removed, 

moved, or restored after the remedial action. The buried former UST slabs may also interfere with the 

installation of enhancement chemical injection systems and the installation of AS or SVE wells. Removal 

and demolition of the slabs may be needed prior to installation of the treatment system. Qualified 

personnel would be required to operate and maintain the system, but such personnel are available. 

Maintenance of existing monitoring wells and sampling and analysis of soil and groundwater could readily 

be accomplished. The resources, equipment, and materials required for all of these activities are readily 

available. 

As noted, because of the uncertainty of the degree of effectiveness of bioremediation at this site, a 

treatability study and pilot-scale operation would be required before committing to a full-scale system. 

The administrative aspects of Alternative 4 would be relatively simple to implement. A construction permit 

would be required for this alternative. As part of change of the site from military to public ownership, 

appropriate provisions would be incorporated into the property transfer documents to ensure continued 

implementation of land use restrictions and monitoring. 

The estimated costs for Alternative 4 are as follows: 

l Capital Cost: 

l Range of annual O&M Cost: 

. NPW: 

$ 852,000 

. $9,000 - 164,000 

$ 1340,000 

A detailed cost estimate for this alternative is provided in Appendix H. 

9.2.5.3 Effects on Groundwater 

This alternative would be expected to directly affect the groundwater quality. Residual amounts of 

biological-enhancing chemicals and inoculated microorganisms would reach the groundwater and 

additional oxygen would be introduced to the groundwater as part of the aeration of the soil. This would 

increase the rate of biological activity in the groundwater. Treatrhent of contaminated soil would remove 
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a potential source of groundwater contamination. The removal of contaminants in the soil would reduce 

the amount of contamination that can potentially be carried to the groundwater as precipitation percolates 

through the soil. Reductions in groundwater contaminant concentrations are likely to occur through 

natural attenuation processes, such as biological degradation, dispersion, and sorption, and the degree, 

and rate of this reduction will be measured by routine monitoring of the groundwater. Institutional controls 

would prevent exposure to the groundwater through deed restrictions on the use of local groundwater as 

a public water supply. 

9.2.6 Alternative 5: In-Situ Chemical Oxidation with Institutional Controls and Monitoring 

9.2.6.1 Description 

Alternative 5 consists of two major components: in-situ oxidation of the soil, and institutional 

controls/monitoring. 

Component 1: In-Situ Chemical Oxidation 

Soil contaminated with COCs above PRGs would be chemically oxidized. A series of injection wells 

would be used to inject a solution of Fenton’s reagent into the unsaturated zone and the saturated zone. 

The wells would be spaced about 22 feet apart. About 120 wells would be needed for the unsaturated 

zone, and about 49 wells would be needed for the saturated zone. Because the process is not chemical 

specific, TPH would consume a significant amount of the oxidizing chemical. The estimated quantity of 

hydrogen peroxide is 1,600,OOO pounds at a 50 percent concentration. A bench-scale test and pilot-scale 

test would also be required before the alternative could be implemented. 

An area, 180 by 140 feet, similar to that in Alternative 4 and as shown on Figure 9-3, would be treated. 

The treatment zone would extend from 10 feet bgs to 10 feet below the water table. This corresponds to 

a volume of approximately 25,000 cubic yards. 

Component 2: Institutional Controls and Monitoring 

Chemical oxidation would remediate the contaminants in a relatively short time. Because some residual 

TPH contamination may remain after treatment, institutional controls would still be required to prevent 

groundwater use. Because some residual contamination would still likely to be present below the water 

table and because of the time frame for treatment, institutional controls to restrict the placement of public 

water supply wells would still be required to prevent groundwater use. Monitoring would need to be 

performed to observe changes in groundwater contamination after the contaminated soil has been 

treated. Soil samples would also be collected to monitor the,progress of the treatment. The duration of 

monitoring would be expected to last 3 years. 
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9.2.6.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 5 would be protective of human health and the environment. 

Treatment of soil that is contaminated above PRGs would prevent the migration of the contaminants to 

the groundwater and would prevent exposure to contaminants in the soil. Institutional controls would limit 

exposure to the soil until the treatment is complete. 

Compliance with ARARs and TBCs 

Alternative 5 would comply with all chemical-, location-, and action-specific ARARs and TBCs. The 

chemical oxidation process is effective in reducing contaminants in the soil and groundwater. However, 

there is some uncertainty as to the percentage removal of contaminants that would be realized at this 

site. While contaminant reduction would be expected, the ability to meet the ARARs and TBCs would be 

uncertain without a treatability study. TPH components consume oxidizing chemicals and thus interfere 

with the removal of the PAHs. 

Lonq-Term Effectiveness and Permanence 

Alternative 5 would provide long-term effectiveness and permanence. 

Treatment of the contaminants in the soil contaminated above PRGs would effectively and permanently 

prevent contaminant migration to the groundwater and would permanently remove contaminants from the 

soil. Institutional controls to prohibit the placement of public water supply wells would prevent 

groundwater use until PRGs are met. 

Reduction of Toxicitv, Mobilitv. or Volume throush Treatment 

Alternative 5 would reduce toxicity, mobility, and volume of contaminants through treatment. An 

estimated 550 pounds of PAHs, in addition to about 240,000 pounds of TPH, would be removed by this 

alternative. 

Short-Term Effectiveness 

Implementation of the enhancement addition systems of Alternative 5 could expose construction workers 

to contaminated soil and oxidizing chemicals. This potential for exposure would be minimized by the 
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implementation of engineering controls, such as dust suppression and air-quality monitoring. The 

potential for worker exposure would be further reduced by the wearing of appropriate PPE and 

compliance with applicable OSHA regulations and proper site-specific health and safety procedures. 

Implementation of the treatment component would not be expected to adversely impact either the 

surrounding community or the environment. High temperatures (160 to 212 “F) from the oxidation 

reaction may impact unprotected underground utilities. The groundwater pH may be reduced and the iron 

concentration may increase because of the introduction of the Fenton’s reagent. However, measures 

such as spill prevention and containment and perimeter air monitoring would be taken to ensure that the 

impact remains acceptable. 

Alternative 5 could be completed in less than one year and would achieve the RAOs and attain the soil 

PRGs at completion. 

Implementability 

Alternative 5 would be readily implementable. 

A chemical injection system could readily be installed, with consideration given to existing on site 

structures such as nearby buildings and buried utilities. These interferences might have to be removed, 

moved, or restored after the remedial action. The buried former UST slabs may also interfere with the 

installation of chemical injection systems. Removal and demolition of the slabs may be needed prior to 

installation of the treatment system. Qualified personnel would be required to operate and maintain the 

system, but such personnel are available. Maintenance of existing monitoring wells and sampling and 

analysis of soil and groundwater could readily be accomplished. The resources, equipment, and 

materials required for all these activities are readily available. 

Because chemicals would be injected into the groundwater, permitting requirements for underground 

injection must be met. 

As noted, because of the uncertainty of the degree of effectiveness at this site, a treatability study and 

pilot scale operation would be required before committing to a full-scale system. 

The administrative aspects of Alternative 5 would be relatively simple to implement. A construction permit 

would be required for this alternative. As part of change of the site from military to public ownership, 

appropriate provisions would be incorporated into the property transfer documents to ensure continued 

implementation of land use restrictions and monitoring. 

100102/P 9-30 CT0 0283 



The estimated costs for Alternative 5 are as follows: 

l Capital Cost: $ 5,321,OOO 

. Range of annual O&M Cost: !§ 7,000 - 9,000 

. NPW: $ 5,349,ooo 

A detailed cost estimate for this alternative is provided in Appendix H. 

9.2.6.3 Effects on Groundwater 

This alternative is expected to directly affect the groundwater quality. Oxidizing chemicals injected into 

the saturated zone would also degrade the VOCs. Treatment of contaminated soil would remove a 

potential source of groundwater contamination. The removal of contaminants in the soil would reduce the 

amount of contamination that is carried to the groundwater as precipitation percolates through the soil. 

Reductions in groundwater contaminant concentrations are likely to occur through natural attenuation 

processes, such as biological degradation, dispersion, and sorption, and the degree and rate of this 

reduction will be measured by routine monitoring of the groundwater. Institutional controls would prevent 

exposure to the groundwater through a deed restriction on the use of local groundwater as a public water 

supply. 

9.2.7 Alternative 6: Thermallv Enhanced Soil Vapor Extraction, and Institutional Controls and 

Monitoring 

9.2.7.1 Description 

Alternative 6 consists of two major components: thermally enhanced soil vapor extraction (TESVE) and 

institutional controls and monitoring. 

Component 1: TESVE 

This component would consist of installing and operating a TESVE system. For the purposes of this FFS, 

in-situ thermal desorption (ISTD) was considered to be representative of TESVE systems. Also note that 

the TESVE systems are only effective in the unsaturated zone. Based upon vendor information, it is 

anticipated, for the purposes of this FFS, that the TESVE system would need to be operated for less than 

one year to meet PRGs in the unsaturated zone. 
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The ISTD system would include 34 vapor extraction wells. There would be 114 immersion heaters 

spaced about 10 feet apart. In addition, a vapor barrier would be installed over the site to capture 

emissions that were not captured by the SVE wells. Because of the high temperatures generated by the 

process, buried utilities in the treatment area would have to be relocated, taken out of service temporarily, 

or otherwise protected. The power applied to the immersion heaters is estimated to be about 2.1 

megawatts (MW). 

The vapor extraction wells would be connected to a vacuum pump. Prior to discharge to atmosphere, the 

vapors extracted by the SVE system would be treated by vapor-phase GAC adsorption. The majority of 

the VOCs in the extracted vapors would be removed by the lead GAC adsorption unit, with the lag unit 

provided for polishing purposes. Samples of the treated vapors would be regularly collected and 

analyzed to verify the performance of the GAC adsorption units. Upon exhaustion of the carbon of the 

lead GAC unit, it would be taken out for disposal or regeneration. The lag GAC adsorption unit would 

then be placed in the lead position and a fresh unit would be placed in the lag position. For the purpose 

of this FFS, it is estimated that 38,000 pounds of GAC would be required during the operation of the SVE 

system. 

An area about, 100 feet in diameter as shown on Figure 9-4, would be treated. The treatment zone would 

extend through the depth of the unsaturated zone to the top of the water table. This corresponds to a 

volume of approximately 17,000 cubic yards. 

Component 2: Institutional Controls and Monitorinq 

The heat generated during soil treatment would also be expected to locally heat the groundwater and 

volatilize some of the organic compounds. In addition, the SVE system would also remove some VOCs 

from the groundwater. Because contamination would still be present below the water table, institutional 

controls would still be required to prevent groundwater use and the placement of public water supply 

wells. Institutional controls would also be needed to prevent exposure to contaminated soil at depth. 

Monitoring would need to be performed to observe changes in groundwater contamination after the 

contaminated soil has been treated. Soil samples would also be collected from the saturated zone to 

monitor changes in PAH concentrations. The duration of monitoring would be expected to last 30 years. 

9.2.7.2 Detailed Analysis 

Overall Protection of Human Health and the Environment 

Alternative 6 would be protective of human health and the environment. 
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TESVE would be protective of the environment by decreasing contaminant concentrations in the vadose 

zone soil until they meet PRGs. Offgases produced by this action would be treated with vapor phase 

granular activated carbon (GAC) ensuring that emissions meet air-quality standards and therefore are 

protective of human health and the environment. The remediated soil in the unsaturated zone would also 

act as a barrier to exposure to the contaminated soil in the saturated zone. 

Institutional controls restricting the site to industrial use would be protective of human health by 

preventing unacceptable risks to future residents from direct exposure to contaminated soil. Monitoring 

would be protective of the environment by detecting potential migration of soil contaminants to the 

groundwater. Institutional controls Would also prevent exposure to contaminants at depth under industrial 

scenarios. Further, after treatment of the unsaturated soils, the balance of the contaminants would be 

more than 50 feet deep, thereby limiting exposure. 

Contaminants in the saturated soil may continue to migrate to the groundwater. Monitoring would be 

performed, so potential contaminant migration would be detected. However, most of the soil 

contaminants are PAHs, which have limited mobility (except for naphthalene). 

Compliance with ARARs and TBCs 

Alternative 6 would not comply with chemical-specific TBCs because soil in the saturated zone would still 

have PAH concentrations greater than TAGM values. There are no ARARs for soil. Concentrations of 

contaminants in soil greater than TBCs (NYSDEC TAGM 4046 values) are PAHs, specifically 

benzo(a)pyrene, chrysene, benzo(a)anthracene, and dibenzo(a,h)anthracene, and would remain. 

Groundwater ARARs (New York state standards and USEPA MCLs) would not be met initially. 

Concentrations of fuel-related compounds such as benzene, ethylbenzene, xylenes, and naphthalene are 

greater than the New York standards. The concentration of benzene is greater than the USEPA MCL. 

Over the long term, concentrations will decrease to below applicable standards through natural 

attenuation processes, although long periods of time will be required. Chlorinated compounds are 

present from other facility operations and are being addressed by the regional groundwater remedy. 

Location- and action-specific ARARs and TBCs would be met. 

Lona-Term Effectiveness and Permanence 

Alternative 6 would provide long-term effectiveness and permanence. 
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TESVE would permanently reduce soil contaminant concentrations in the vadose zone to their PRGs. 

The removed contaminants would be irreversibly treated. 

The transfer of the property from the Navy to the municipality stipulates that the site would not be used for 

residential development. Further restricting AOC 22 to industrial use by deed restrictions and covenants 

would effectively and permanently prevent its development as a residential area and prohibit the 

placement of public water supply wells, thereby preventing unacceptable risk from direct exposure of 

future residents. Institutional controls would permanently eliminate exposure to contaminants under 

industrial scenarios. 

Long-term monitoring would be effective for the detection of potential migration of soil contaminants to the 

groundwater. The monitoring would be performed in conjunction with the regional groundwater remedy. 

The deed restrictions would ensure that the cover was maintained in good repair. 

Reduction of Toxicity, Mobilitv. or Volume throuqh Treatment 

Alternative 6 would reduce the contaminant toxicity of PAHs and VOCs through off-site treatment and 

would reduce the mobility and volume through treatment. The TESVE system is designed to remove and 

treat an estimated 120 pounds of PAHs and about 180,000 pounds of TPH over its operating life. 

Treatment of the extracted vapors with GAC adsorption and regeneration or incineration of the spent 

GAC would ensure that the reduction in contaminant toxicity and volume is completely irreversible. 

However, contaminants would remain in the saturated zone. Reduction in contaminant toxicity and 

volume will occur through natural attenuation, and this would be verified by monitoring. 

Short-Term Effectiveness 

There would be some short-term effectiveness concerns associated with implementation of Alternative 6. 

However, potential exposure of workers to contaminated soil during the installation and operation of the 

TESVE system, the collection of soil samples, and the maintenance and sampling of monitoring wells 

would be minimized by wearing appropriate PPE and complying with site-specific health and safety 

procedures. Extracted vapors would be treated by GAC adsorption to remove organics and then emitted 

to the atmosphere. This would prevent human and worker exposure to elevated levels of organic vapors 

and would put the exhaust in compliance with air quality regulations. 

Implementation of Alternative 6 would not adversely impact the surrounding community or the 

environment. 
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The RAOs would be achieved immediately upon implementation of institutional controls and monitoring. 

The TESVE system would attain the soil PRGs in the vadose zone within an estimated 2 years of 

operation. However, long-term monitoring of the groundwater and soil in the saturated zone would be 

required for 30 years. 

Implementability 

Alternative 6 would be difficult to implement. 

A TESVE system could readily be constructed with consideration given to existing on-site structures such 

as nearby buildings and buried utilities. These interferences might have to be removed, moved, or 

restored after the remedial action. The buried former UST slabs may also interfere with the installation of 

SVE wells and immersion heaters and the recovery of off-gas. Removal and demolition of the slabs may 

be needed prior to installation of the treatment system. Qualified personnel would be required to operate 

and maintain the TESVE system, but such personnel are available. Maintenance of existing monitoring 

wells and sampling and analysis of soil and groundwater could readily be accomplished. The resources, 

equipment, and materials required for all these activities are readily available. 

GAC adsorption of organic vapors would be used to treat the extracted vapors. The GAC would be 

replaced with new GAC as needed, and the spent GAC would be incinerated or regenerated. Since 

landfills and incinerators are both available, the implementation of GAC adsorption fo treat extracted 

organic vapors would have no serious implementability concerns. 

The administrative aspects of Alternative 6 would be relatively simple to implement. A construction permit 

would be required for this alternative. As part of change of the site from military to public ownership, 

appropriate provisions would be incorporated into the property transfer documents to ensure continued 

implementation of land use restrictions and monitoring. 

The estimated costs for Alternative 6 are as follows: 

l Capital Cost: !§ 4,729,ooo 

. Range of annual O&M Cost: $ 8,000 - 15,000 

. NPW: $ 4,848,OOO 

A detailed cost estimate for this alternative is provided in Appendix H. 
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9.2.7.3 Effects on Groundwater 

This alternative is unlikely to directly affect the groundwater quality. Heat from the soil treatment may 

warm the groundwater and increase the volatility of some of the contaminants. The SVE system would 

also draw contaminants from the surface of the groundwater table. Treatment of contaminated soil would 

remove part of the source of groundwater contamination. The removal of contaminants in the soil would 

reduce the amount of contamination that is carried to the groundwater as precipitation percolates through 

the soil. Reductions in groundwater contaminant concentrations .are likely to occur through natural 

attenuation processes, such as biological degradation, dispersion, and sorption, and the degree and rate 

of this reduction will be measured by routine monitoring of the groundwater. Institutional controls would 

prevent exposure to the groundwater through deed restrictions on the use of local groundwater as a 

public water supply. 

9.3 COMPARATIVE ANALYSIS OF ALTERNATIVES 

This section compares the analyses that were presented for each of the remedial alternatives. The 

criteria for comparison are identical to those used for the detailed analysis of individual alternatives. 

The following remedial alternatives for soil are being compared in this section: 

l Alternative 1: 

l Alternative 2: 

l Alternative 3A: 

l Alternative 38: 

l Alternative 4: 

l Alternative 5: 

l Alternative 6: 

No Action 

Limited Action - Institutional Controls and Covering 

Full Excavation and Off-Site Disposal 

Partial Excavation and Off-Site Disposal and Institutional Controls and Monitoring 

Bioremediation 

In-Situ Chemical Oxidation 

TESVE and Institutional Controls and Monitoring 

9.3.1 Overall Protection of Health and Environment 

Alternative 1 would not provide protection of human health and the environment because the potential 

would remain for residential development, which would result in an unacceptable risk due to direct 

exposure of human receptors to contaminated soil. However, under the current use and the stipulated 

future use as an industrial facility, this alternative would provide adequate protection of human health and 

the environment. Soil COCs could still migrate to the groundwater. 

Alternative 2 would be protective of human health and the environment. The two feet of cover would act 

as a barrier to exposure. Institutional controls would provide protection by preventing residential 
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development, preventing groundwater use, and requiring that the cover be maintained. Groundwater in 

this area is already being addressed by the Groundwater ROD issued by NYSDEC in March 2001, The 

ROD identifies containment of onsite contaminated groundwater, including this area, and groundwater 

monitoring. The containment consists of a series of groundwater extraction wells located hydraulically 

downgradient of this AOC. The remedy is in place and has been operating effectively over the past 

several years. As such, additional groundwater monitoring will only be identified as needed for monitoring 

action specific alternatives. 

Alternative 3A would be more protective of human health and the environment than Alternatives 1, 2, 38, 

4, 5, and 6. All soil contaminated above PRGs would be excavated and disposed at an off-site RCRA 

Subtitle D solid waste disposal facility. These actions would also be protective of the groundwater since 

the source of potential contaminant migration to the groundwater would no longer exist and the remaining 

groundwater contaminants would naturally attenuate. 

Alternative 3B would be more protective of human health and the environment than Alternatives 1 and 2 

but less protective than Alternatives 3A, 4, 5, and 6. Some of the soil contaminated above PRGs would 

be excavated and disposed at an off-site RCRA Subtitle D solid waste disposal facility. These actions 

would also be partially protective of the groundwater since the source of potential contaminant migration 

to the groundwater would be reduced. There is still the potential for migration, but, like Alternative 2, 

institutional controls would provide protection by preventing residential development and groundwater use 

and maintaining the cover of clean fill. The excavated contaminated soil would be replaced with 30 feet 

of clean fill, which will act as e barrier to exposure to the deeper contaminated soil. 

Alternative 4 would be more protective of human health and the environment than Alternatives 1, 2, 38, 

and 6 and equally protective with Alternatives 3A,and 5. Soil contaminated above PRGs would be 

degraded over time to concentrations less than PRGs. These actions would also be protective of the 

groundwater since the source of potential contaminant migration to the groundwater would no longer 

exist. 

Alternative 5 would be more protective of human health and the environment than Alternatives 1, 2, 3B, 

and 6 and equally protective with Alternatives 3A and 4. Soil contaminated above PRGs would be 

degraded to concentrations less than PRGs. ‘These actions would also be protective of the groundwater 

since the source of potential contaminant migration to the groundwater would no longer exist. 

Alternative 6 would be more protective of human health and the environment than Alternatives 1, 2, and 

3B but less protective than Alternatives 3A, 4, and 5. Institutional controls would provide protection by 

preventing residential development and groundwater use. The treated soil, about 55 feet thick, would act 
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as a barrier to exposure from the contaminated soil in the saturated zone. Monitoring would provide 

protection by detecting the migration of soil COCs to the groundwater. 

* 9.3.2 Compliance with ARARs and TBCs 

Alternative 1 would not comply with chemical-specific soil TBCs and groundwater ARARs. No action- 

specific ARARs or TBCs apply to this alternative. 

Alternatives 2, 3A, 38, 4, 5, and 6 would comply with chemical-specific soil TBCs and chemical-specific 

groundwater ARARs. Alternatives 2, 38, and 6 would eventually comply with chemical-specific soil TBCs 

and chemical-specific groundwater ARARs through natural attenuation processes. All the alternatives 

would comply with all state and federal chemical-, location-, and action-specific ARARs and TBCs. 

9.3.3 Long-Term Effectiveness and Permanence 

Alternative 1 would have very limited long-term effectiveness and permanence because contaminated soil 

would remain on site. Because there would be no institutional controls other than the current land use 

stipulation to prevent residential development, the potential would continue to exist for unacceptable risk 

to develop for possible future residents. Also, unauthorized use of contaminated site groundwater could 

occur. Since there would be no monitoring, potential migration of soil COCs to the groundwater would not 

be detected. 

Alternative 2 would be effective and permanent in the long term. Institutional controls, including 

prevention of residential development and prevention of groundwater use, would effectively and 

permanently reduce the risk from direct exposure of human to contaminated soil. Groundwater in this 

area is already being addressed by the Groundwater ROD issued by NYSDEC in March 2001. The ROD 

identifies containment of onsite contaminated groundwater, including this area, and groundwater 

monitoring. The containment consists of a series of groundwater extraction wells located hydraulically 

downgradient of this AOC. The remedy is in place and has been operating effectively over the past 

several years. As such, additional groundwater monitoring will only be identified as needed for monitoring 

action specific alternatives. Ultimately, site risks would attenuate through natural processes. 

Alternative 3A would be effective and permanent in the long term. Soil contaminated above the PRGs 

would be excavated and disposed at an off-site RCRA Subtitle D solid waste disposal facility. These 

remedial actions would effectively and permanently eliminate the exposure to and the potential for soil 

contaminants to migrate to the groundwater. 
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Alternative 38 would be effective and permanent in the long term. Some of the soil contaminated above 

the PRGs would be excavated and disposed at an off-site RCRA Subtitle D solid waste disposal facility. 

Deep soil contamination would still remain. These remedial actions would effectively and permanently 

reduce the exposure to and the potential for soil contaminants to migrate to the groundwater. Institutional 

controls would provide long-term effectiveness similar to Alternative 2. 

Alternative 4 would be effective and permanent in the long term. Soil contaminated above the PRGs 

would be biologically treated to concentrations below PRGs. Groundwater contaminants would also be 

reduced to some extent. These remedial actions would effectively and permanently eliminate the 

exposure to and the potential for soil contaminants to migrate to the groundwater. 

Alternative 5 would be effective and permanent in the long term. Soil contaminated above the PRGs 

would be chemically treated to concentrations below PRGs. Groundwater contaminants would also be 

reduced to some extent. These remedial actions would effectively and permanently eliminate the 

exposure to and the potential for soil contaminants to migrate to the groundwater. 

Alternative 6 would have be effective and permanent in the long term. Some of the soil contaminated 

above PRGs would be treated, and the residues collected and disposed of off-site. Deep soil 

contamination would still remain. Institutional controls, including prevention of residential development 

and groundwater use, would effectively and permanently reduce the risk from direct exposure of human 

to contaminated soil. Long-term monitoring would be effective for the detection of potential migration and 

natural attenuation of soil contaminants to the groundwater. 

9.3.4 Reduction of Toxicitv, Mobilitv, or Volume through Treatment 

Alternatives 1 and 2 would not achieve reduction of toxicity, mobility, or volume of contaminants through 

treatment. Both alternatives might achieve some reduction of contaminant toxicity and volume through 

natural degradation processes. 

Alternative 3A would not reduce contaminant toxicity, mobility, and volume through treatment, although 

contaminants would be removed from the site. Off-site disposal would not irreversibly reduce the toxicity, 

mobility, and volume. 

Alternative 3B would not reduce contaminant toxicity, mobility, and volume through treatment, although 

some of the contaminants would be removed from the site. Off-site disposal would not irreversibly reduce 

the toxicity, mobility, and volume. 
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Alternatives 4 and 5 would achieve a significant reduction in contaminant toxicity and volume through 

treatment of contaminated soil. The chemical oxidation action of Alternative 5 may be more effective on 

the PAHs compared to the biological degradation of Alternative 4. Alternatives 4 and 5 would remove up 

to 500 to 550 pounds of PAHs and 90 to 99 percent of TPH from contaminated soil. Because the 

contaminants are degraded to simpler compounds, the achieved reduction in contaminant toxicity and 

volume would be loo-percent irreversible. By lowering contaminant concentrations, Alternatives 4 and 5 

would also reduce the potential for contaminant migration, thereby somewhat reducing contaminant 

mobility, although the COCs are not very mobile. 

Alternative 6 would achieve a significant reduction in contaminant toxicity and volume through treatment 

of contaminated soil. Alternative 6 would remove up to 120 pounds of PAHs from contaminated soil. 

Because the contaminants would be degraded to simpler compounds, the achieved reduction in 

contaminant toxicity and volume would be completely irreversible. By lowering contaminant 

concentrations, Alternative 6 would also reduce the potential for contaminant migration, thereby 

somewhat reducing contaminant mobility, although the COCs are not very mobile. 

9.3.5 Short-Term Effectiveness 

Implementation of Alternative 1 would not result in risks to site workers or adversely impact the 

surrounding community or environment since no remedial activities would be performed. Alternative 1 

would not achieve the RAOs. Although the soil PRGs might eventually be achieved over time through 

natural processes, this would not be verified through monitoring. 

Implementation of Alternative 2 would result in a slight possibility of exposing site workers to 

contaminated soil during soil cover installation and sampling of soil and groundwater. However, these 

risks of exposure would be effectively controlled by wearing appropriate PPE and compliance with proper 

site-specific health and safety procedures. Implementation of Alternative 2 would not adversely impact 

the surrounding community or environment. Alternative 2 would immediately achieve the RAO, and the 

eventual attainment of the PRGs through natural attenuation. 

Implementation of Alternative 3A would result in ‘a significant possibility of exposing construction workers 

to contaminated soil during the excavation and off-site transportation activities. However, these risks of 

exposure would be effectively controlled by the implementation of engineering controls (e.g., dust 

suppression), by the wearing of appropriate PPE, and by compliance with applicable OSHA regulations 

and proper site-specific health and safety procedures. 

With the implementation of Alternative 3A, there would be a slight risk to the surrounding community 

during the transportation of the contaminated soil to the disposal facility by the estimated 2,300 truckloads 
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of contaminated soil. This risk would be controlled through adherence to proper procedures, and the 

duration of the risk associated with remedial action would be approximately two years. The post- 

excavation monitoring period would be about 5 years. 

Implementation of Alternative 38 would result in a significant possibility of exposing construction workers 

to contaminated soil during the excavation and off-site transportation activities. However, these risks of 

exposure would be effectively controlled by the implementation of engineering controls (e.g., dust 

suppression), by the wearing of appropriate PPE, and by compliance with applicable OSHA regulations 

and proper site-specific health and safety procedures. 

With the implementation of Alternative 3B, there would be a slight risk to the surrounding community 

during the transportation of the contaminated soil to the disposal facility by the estimated 1,000 truckloads 

of contaminated soil. This risk would be controlled through adherence to proper procedures, and the 

duration of the risk associated with remedial action would be approximately one year. The post- 

excavation monitoring period would be about 30 years. 

Implementation of Alternative 4 would result in a possibility of exposing construction workers to 

contaminated soil during the installation of wells for biological enhancement injection systems, and the 

sampling of soil and groundwater. However, these risks of exposure would be effectively controlled by 

wearing appropriate PPE and compliance with proper site-specific health and safety procedures. 

Alternative 4 would achieve the RAOs, and it is estimated that PRGs would be attained within 

approximately 5 to 7 years. 

Implementation of Alternative 5 would result in a possibility of exposing construction workers to 

contaminated soil during the installation of wells for oxidizing chemical systems and the sampling of soil 

and groundwater. However, these risks of exposure would be effectively controlled by wearing 

appropriate PPE and compliance with proper site-specific health and safety procedures. Alternative 5 

would achieve the RAOs, and it is estimated that PRGs would be attained within approximately 1 year 

with an addition two years of post-treatment monitoring. 

Implementation of Alternative 6 would result in a possibility of exposing construction workers to 

contaminated soil during the installation of immersion heaters and the sampling of soil and groundwater. 

However, these risks of exposure would be effectively controlled by wearing appropriate PPE and 

compliance with proper site-specific health and safety procedures. Alternative 6 would achieve the 

RAOs, and it is estimated that PRGs in the unsaturated zone would be attained within approximately 

1 year and monitoring of the saturated zone would continue for 30 years. 
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9.3.6 Implementability 

Alternative 1 would be very simple to implement since no action would occur. 

Alternative 2 would be relatively easy to implement. Preparation and implementation of deed restrictions 

to restrict the site to industrial use, prohibit groundwater use, and require the maintenance of the cover. 

could be readily accomplished. Installation of new monitoring wells, maintenance and sampling of new 

and existing wells, and performance of 5-year reviews as part of the monitoring component could also be 

readily accomplished. Resources, equipment, and materials are available for all these tasks. The 

administrative implementability of institutional controls would also be relatively easy. As part of change of 

the site from military to public ownership, appropriate provisions would be incorporated into the property 

transfer documents to ensure the continuation of these controls. 

Alternative 3A would be the most difficult to implement. Significant shoring down to 100 to 140 feet bgs is 

required. Below excavation depths of 30 feet, specialized equipment and techniques would be required. 

In addition, buried utilities, particularly a buried gas line and concrete-encased electrical conduit bank, 

would hinder installation of shoring and the excavation. At least two buildings must be demolished for the 

excavation. Removal of soil from the saturated zone would be difficult and would require dredging 

methods to remove the saturated soil. In addition to institutional controls, this alternative would consist of 

excavation and off-site disposal of contaminated soil. RCRA-permitted Subtitle D disposal facilities are 

available. Groundwater monitoring would still need to be implemented. The administrative 

implementability of Alternative 38 would be easy, since it would require a construction permit and, 

although it would not require institutional controls for the soil, the alternative would require manifesting of 

the excavated soil. 

Alternative 3B would be the somewhat less difficult to implement compared to Alternative 3A. Significant 

shoring down to 30 feet bgs is required. In addition, buried utilities, particularly a buried gas line and a 

concrete-encased electrical conduit bank, would hinder installation of shoring and excavation. At least 

two buildings must be demolished for the excavation. Removal of soil from the saturated zone would be 

difficult and would require dredging methods to remove the saturated soil. In addition to institutional 

controls, this alternative would consist of excavation and off-site disposal of contaminated soil. RCRA- 

permitted Subtitle D disposal facilities are available. Long-term groundwater monitoring and institutional 

controls would still need to be implemented. The administrative implementability of Alternative 38 would 

be easy, since it would require a construction permit and, although it would not require institutional 

controls for the soil, the alternative would require manifesting of the excavated soil. 

Alternative 4 would be more difficult to implement than Alternative 2 since, in addition to institutional 

controls and monitoring, this alternative would require the installation, operation, and maintenance of an 
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bioremediation enhancement system for 5 years. However, the resources, equipment, and materials for 

these tasks are readily available, and the duration of the monitoring would be reduced to 5 years. The 

administrative implementability of Alternative 4 would be slightly more complex than that of Alternative 2 

.since it would require a construction permit in addition to the institutional controls. 

Alternative 5 would be more difficult to implement than Alternative 2 since, in addition to institutional 

controls and monitoring, this alternative would require the installation, operation, and maintenance of a 

chemical injection system for 1 year. However, the resources, equipment, and materials for these tasks 

are readily available, and the duration of the monitoring would be reduced to 3 years. The administrative 

implementability of Alternative 5 would be slightly more complex than that of Alternative 2 but may not 

require a construction permit in addition to the institutional controls. 

Alternative 6 would be more difficult to implement than Alternative 2 since, in addition to institutional 

controls and monitoring, this alternative would require the installation, operation, and maintenance of the 

thermal system for about 1 year. However, the resources, equipment, and materials for these tasks are 

readily available. Due to the high temperatures, all buried utilities would need to be relocated. But since 

COCs would remain in the unsaturated zone, the duration of the monitoring would be 30 years. The 

administrative ,implementability of Alternative 6 would be slightly more complex than that of Alternative 2 

but may not require a construction permit in addition to the institutional controls. 

9.3.7 @&t 

The capital and O&M costs and NPW of the soil alternatives are as follows. Costs have been rounded to 

the nearest $1,000 to reflect the preliminary nature of the estimates. Detailed cost estimates are provided 

in Appendix H. 

Alternative Capital ($1 
1 0 
2 319,000 

3A 19,953,ooo 
3B 5,942,ooo 
4 852,000 
5 5,321,OOO 
6 4,729,ooo 

Ranqe of Annual 0 & M Costs ($1 
0 

8,000 - 15,000 (30 years) 
4,000 - 11,000 (5 years) 

8,000 - 11,000 (30 years) 
9,000 - 164,000 (7 years) 

7,000 - 9,000 (5 years) 
8,000 - 15,000 (30 years) 

($1 NPW 
0 

437,000 (30 years) 
19,974,OOO (5 years) 

6,061,OOO (30 years) 
1,540,OOO (7 years) 
5,349,OOO (5 years) 
4,848,OOO (30 years) 

9.4 SUMMARY OF COMPARATIVE ANALYSIS OF SOIL REMEDIAL ALTERNATIVES 

Table 9-l summarizes the comparative analysis of the seven soil remedial alternatives 
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TABLE 9-1 

P 
R 

SUMMARY OF COMPARATIVE EVALUATION OF ALTERNATIVES 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
BETHPAGE, NEW YORK 

PAGE 1 OF 6 

Alternative 2: Cover Alternative 3A: Full Alternative 38: Partial 
Evaluation Criteria Alternative 1: No Action and Institutional Controls Excavation and Off-Site Excavation and Off-Site 

Disposal Disposal 

Overall Protection of Would not be protective of Would be protective of the Would be more protective Would be more protective 
Human Health and human health for residential environment by preventing than Alternatives 1, 2, 3B, 4, than Alternatives 1 and 2 but 
Environment and industrial purposes and residential development, 5, and 6 by providing the less than Alternatives 3A, 4, 

the environment since no limiting exposure to same protective components 5, and 6, by providing the 
action would occur. Migration construction workers, and plus permanent elimination of same protective components 
of COCs would continue and detecting the migration of soil risks from exposure to soil plus permanent elimination of 
remain undetected. Future COCs. Future use contaminated above PRGs some risk from exposure to 
use stipulations call for stipulations call for continued through excavation and off- soil contaminated above 
continued industrial industrial applications and site disposal. PRGs through excavation 
applications. institutional controls would be and off-site disposal. 

protective for industrial uses. Institutional controls and 
Two feet of clean fill will 30 feet of clean fill would be 
prevent exposure to deep protective of industrial uses. 
contamination. 

Compliance with 
ARARs and TBCs: 
Chemical-Specific 
Location-Specific 
Action-Specific 

Would not comply. Would comply. 
Not applicable. Would comply. 
Not applicable. Would comply. 

Would comply. 
Would comply. 
Would comply. 

Would comply. 
Would comply. 
Would comply. 



TABLE 9-1 

SUMMARY OF COMPARATIVE EVALUATION OF ALTERNATIVES 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
BETHPAGE, NEW YORK 

PAGE 2 OF 6 

Alternative 2: Cover Alternative 3A: Full Alternative 3B: Partial 
Evaluation Criteria Alternative 1: No Action and Institutional Controls Excavation and Off-Site Excavation and Off-Site 

Disposal Disposal 

Long-Term Would have very limited long- Would be effective in long- Would provide the most long- Would provide long-term c 
Effectiveness and term effectiveness and term and permanent. The term effectiveness and effectiveness and 
Permanence permanence since no action prevention of residential permanence. Risks from permanence. Risks from 

would occur. Contaminant development through deed exposure to contaminated soil exposure to contaminated soil 
reduction or migration would restrictions, and cover and from the potential and from the potential 
remain undetected since no maintenance would provide migration of contaminants migration of contaminants 
monitoring would occur. long-term effectiveness and would be effectively and would be effectively and 

permanence. permanently eliminated permanently reduced through 
through excavation and excavation and disposal. 
disposal. Exposure would be further 

limited by institutional 
controls. 

Reduction of Would not reduce Would not achieve reduction Would not reduce Would not reduce 
Contaminant Toxicity, contaminant toxicity, mobility, of toxicity, mobility, or volume contaminant toxicity, mobility, contaminant toxicity, mobility, 
Mobility, or Volume or volume through treatment of contaminants through or volume through treatment or volume through treatment 
through Treatment since no treatment would treatment but may achieve since no treatment would since no treatment would 

occur. some reduction through occur. However, occur. However, some 
natural processes. contaminants would be contaminants would be 

removed from the site. removed from the site. 
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TABLE 9-1 

SUMMARY OF COMPARATIVE EVALUATION OF ALTERNATIVES 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
BETHPAGE, NEW YORK 

PAGE 3 OF 6 

Alternative 2: Cover Alternative 3A: Full Alternative 3B: Partial 
Evaluation Criteria Alternative 1: No Action and Institutional Controls Excavation and Off-Site Excavation and Off-Site 

Disposal Disposal 
Short-Term Would not result in any short- Would result in slight risk to Would result in a potential Would result in a potential 
Effectiveness term risk to site workers or site workers during sampling risk of exposure to site risk of exposure to site 

adversely impact the of the soil and groundwater.. workers to contaminated soil workers to contaminated soil 
surrounding community or This risk would be reduced during the excavation and during the excavation and 
environment since no action through the wearing of disposal activities. This risk disposal activities. This risk 
would occur. The RAOs appropriate PPE and the would be reduced through the would be reduced through the 
would never be achieved with compliance with site-specific wearing of appropriate PPE wearing of appropriate PPE 
the implementation of this health and safety procedures. and the compliance with site- and the compliance with site- 
alternative. RAOs would be achieved specific health and safety specific health and safety 

immediately upon procedures. The RAOs procedures. The RAOs 
implementation. Eventual would be achieved would be achieved 
compliance with PRGs would immediately upon immediately upon 
be determined through implementation. PRGs would implementation. Eventual 
monitoring. be attained in approximately compliance with PRGs would 

2 years. be determined through 
monitoring. 

Implementability Technical and administrative Would be easy to implement Would be the most difficult to Would be very difficult to 
implementation would be since the resources, implement due to depth of implement due to depth of 
extremely simple since there materials, and equipment are excavation and extensive excavation and shoring 
would be no action to readily available. Provisions shoring requirements. No requirements. Institutional 
implement. were incorporated into the institutional controls or controls or monitoring would 

property transfer documents monitoring would be required. be required. A construction 
to ensure the continuation of A construction permit and permit and manifesting would 
the institutional controls when manifesting would also be also be required. Extensive 
ownership of the site was required. Extensive utility utility relocation would be 
transferred. relocation would be required. required. 

zests: 
Zapital $0 $ 319,000 $ 19,953,ooo $ 5,942,ooo 
\IPW of O&M $ 118,000 $ 21,000 $ 119,000 
\IPW $ 437,000 $ 19,974,ooo $6,061,000 



Evaluation Criteria 

Overall Protection of 
Human Health and 
Environment 

Compliance with ARARs 
and TBCs: 
Chemical-Specific 
Location-Specific 
Action-Specific 

TABLE 9-1 

SUMMARY OF COMPARATIVE EVALUATION OF ALTERNATIVES 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
BETHPAGE, NEW YORK 

PAGE 4 OF 6 

Alternative 4: 
Bioremediation, Institutional 

Controls, and Monitoring 

Would be more protective than 
Alternatives 1, 2, 38, and 6, 
and equal to Alternatives 3A 
and 5 by providing the same 
protective components plus 
permanent elimination of risks 
from exposure to soil 
contaminated above PRGs by 
using bioremediation to treat 
the contaminants. 

Would comply. 
Would comply. 
Would comply. 

Alternative 5: In-Situ Chemical 
Oxidation 

Would be more protective than 
Alternatives 1, 2, 38, and 6, and 
equal to Alternatives 3A and 4 by 
providing the same protective 
components plus permanent 
elimination of risks from 
exposure to soil contaminated 
above PRGs by using chemical 
oxidation to treat the 
contaminants. 

Would comply. 
Would comply. 
Would comply. 

Alternative 6: TESVE, 
Institutional Controls, and 

Monitoring 

Would be protective than’ 
Alternatives 1, 2, and 38 but less 
protective than Alternatives 3A, 4, 
and 5 of the environment by 
detecting the migration of soil 
COCs, and reducing the risk from 
exposure to soil contaminated in 
the unsaturated zone by using 
TESVE to treat the contaminants; 
55 feet of treated soil will act as a 
barrier to exposure; institutional 
controls would limit exposure for 
industrial and residential exposure 
and placement of public water 
supply wells. 

Would comply. 
Would comply. 
Would comply. 
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AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
BETHPAGE, NEW YORK 

PAGE 5 OF 6 

r co 

2 
0 

8. 
8 

Alternative 4: Alternative 5: In-Situ Chemical Alternative 6: TESVE, 
Evaluation Criteria Bioremediation, Institutional Oxidation . Institutional Controls, and 

Controls, and Monitoring Monitoring 

Long-Term Effectiveness Would provide better long-term Would provide better long-term Would be long-term effective and 
and Permanence effectiveness and permanence effectiveness and permanence permanent. The preventidn of 

than Alternative 2 since it would than Alternative 2 since it would residential development through 
provide treatment of the most provide treatment of the most deed restrictions and the 
contaminated soils in addition contaminated soils. monitoring of contaminants to 
to institutional controls and evaluate their migration would 
monitoring during treatment. provide long-term effectiveness 

and permanence. 
Reduction of Contaminant Would achieve a significant Would achieve a significant Would achieve a reduction of 
Toxicity, Mobility, or reduction of contaminant reduction of contaminant toxicity, contaminant toxicity, mobility, and 
Volume through Treatment toxicity, mobility, and volume mobility, and volume through volume in the unsaturated zone 

through treatment. treatment. through treatment. 
Short-Term Effectiveness Would result in a potential risk Would result in a potential risk of Would result in a potential risk of 

of exposure to site workers to exposure to site workers to exposure to site workers to 
contaminated soil during the contaminated soil during the contaminated soil during the 
installation and operation of the installation and operation of the installation and operation of the 
biosparging and SVE system chemical injection system and TESVE system and the sampling 
and the sampling of soil and the sampling of soil and of soil and groundwater. This risk 
groundwater. This risk would groundwater. This risk would be would be reduced through the 
be reduced through the reduced through the wearing of wearing of appropriate PPE and 
wearing of appropriate PPE appropriate PPE and the the compliance with site-specific 
and the compliance with site- compliance with site-specific health and safety procedures, 
specific health and safety health and safety procedures, RAOs would be achieved 
procedures. RAOs would be RAOs would be achieved 
achieved immediately upon 

immediately upon implementation. 
immediately upon Eventual compliance with PRGs 

implementation. PRGs would implementation. PRGs would be would be determined through 
be attained within 5 years. attained within 1 year. monitoring. 
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SUMMARY OF COMPARATIVE EVALUATION OF ALTERNATIVES 
AOC 22 FOCUSED FEASIBILITY STUDY 

NWIRP BETHPAGE 
BETHPAGE, NEW YORK 

PAGE 6 OF 6 

Alternative 4: Alternative 5: In-Situ Chemical Alternative 6: TESVE, 
Evaluation Criteria Bioremediation, Institutional Oxidation Institutional Controls, and 

Controls, and Monitoring Monitoring 

Implementability Would be more difficult to Would be more difficult to Would be more difficult to 
implement than Alternative 2 implement than Alternative 2 implement than Alternative 2 since 
since, in addition to institutional since a chemical injection system a TESVE system would have to 
controls and monitoring, the would have to be installed, be installed, operated, and 
installation, a biosparginglSVE operated, and maintained. maintained. Provisions would be 
system would have to be Provisions would be incorporated incorporated into the property 
installed, operated, and into the property transfer transfer documents to ensure the 
maintained. Provisions would documents to ensure the continuation of the institutional 
be incorporated into the continuation of the institutional controls and monitoring when 
property transfer documents to controls and monitoring when ownership of the site was 
ensure the continuation of the ownership of the site was transferred. A construction permit 
institutional controls and transferred. A construction may be required. 
monitoring when ownership of permit may be required. 
the site was transferred. A 
construction permit would be 
required. 

costs: 
Capital $. 852,000 $5,321,000 $41729,000 
NPW of O&M $ 688,000 $ 28,000 $ 119,000 
NPW $ 1,540,000 $ 5,349,ooo $4,848,000 
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APPENDIX B 

FIELD FORMS AND DOCUMENTATION 



AOC 20 AND 22 
PLANT NO. 3 

FORMER UNDERGROUND STORAGE TANKS 

VIEW LOOKING WEST 



BORING LOGS 



m Tetra Tech NUS, Inc. 
BORING LOG 

Page / of 3 -- 

PROJECT NAME: /vh//RP &+w45r f9a 27 ) 
PROJECT NUMBER: 

BORING NUMBER: 7733 -MD/ 
7 576 DATE: 0.4 -@3- qy 

DRILLING COMPANY: A& 7 GEOLOGIST: 5, &-Hes 
DRILLING RIG: 

I I 
okeness. 

u 
S 
C 
S 
. 

I 

I 

- 

- 

- 

- 

/ 
*When rock coring, enter rock bn 

” Include mOnltor readmg m 6 foot intervals @ boreho!e. Increase readmg frequency if elevated repon- read. 

Remarks: OS 
‘* 



m Tetra Tech NUS, Inc. 
BORING LOG 

Page J of 3 -- 

PROJECT 
PROJECT 
DRILLING 

NAME: /vu/t RP &id, P- /AM 23 \ BORING NIJMBER: T72a - CRO/ 
NUMBER: 06-v3- Y’/ 
COMPANY: 

DRILLING RIG: 

- DATE: 
GEOLOGIST: 
DRILLER: 

I I MATERIAL DESCRIPTION I 
I 

U 
S 
C 
S 
. 

-8 

0 

0 

P 

d 

Blows I 

I 

SampH 

5’ or u-0 
ROD I 

Remarks ueterlal ctr8smcaum 

I 
I 

w7 52 

~ 
- when rock cormg. enter row q mkemess. 

** Include monctor readmg in 6 foot intervats @ borehdq. Increase readmg frequency if elevated repnse read. Drilling Area 
Remarks: 5 / AL,- AW+ , G s/t L m ,I#* 0. n Background (ppm): [ 1 

Converted to Well: Yes No Well I.D. #: 



0 R Tetra Tech NUS, Inc. 
~CSRIMG. LOG 

Page 3 of 3 

PROJECT NAME: /Viz/aM2%2%r &iii d2 \ BORING NUMBER: ~22 -.FR~/ 
PROJECT NUMBER: DATE: U6 -03-49 / u,d -Q~-YS 
DRILLING COMPANY: GEOLOGIST: 

DRILLING RIG: DRILLER: 

I MATERIAL DESCRIPTION 

irm NO. LNlgIh 

LlthOlopy 
msng. 

(D.pwFt) sd’ -‘w 
or COltSlStWKy 

SCrnrld or Cob 

4 

MaterId Clarslfiutlon 

IlJtwv8l Rock 

r-l I 

I 

U 
S 
C 
S 
. 

- I 

When rock coring, entar rock bl kaness. 

.. Include monitor reading in 6 loot intervals @ borehole. Incraase reading frequency if elevated reponsa read. Drilling Area 

Well I.D. #: 



BORING LOG IR Tetra Tech NUS, Inc. Page 1 of 3 m- 

PROJECT 
PROJECT 
DRILLING 

NAME: Nw/Rp BORING NUMBER: fl+q-sfi2 
NUMBER: 7 r7c DATE: La ‘CT 9-9 
COMPANY: Ad/’ GEOLOGIST: s. P,;~~/* 

m&/i, Dm/ n-sf DRILLER: % fl’ /SC 

7 I I MATERIAL DESCRIPTION I I 
DRILLING RIG: 

I Ssmpl* I Llthology II Blows I 
6’ or 
ROD 
W) 

R.cmmy ctlrng* 
/ I~Pww 

SampI or 
Length scrnned 

Interval 

8041 DmetIyi 
COrrlsmncy 

. i 

or Cob H8twl8l CI8sslnatlon 
Rock 

newmnrs 

I 

U 
S 
C 
S 
. 

I 

- 

- 

- 

I 

= 

- 

- 

I wr+ I I I I 

*When rock coring. enter rock brokeness. 

” Include monitor reading in 6 foot intervals QD borehole. Increase reading frequency if elevated reponse read. 

Remarks: PAI &A,&& /&AA m&x /s- /Mu,/ P/O ~m.eso I 

Drilling Area 
Background (ppm): wl 



L R Tetra Tech NUS, Inc. Page a of 3 m- 

~7cJ%S&72 
DATE: 06-07-yy 
GEOLOGIST: 

PROJECT NAME: /vu//@P &d!ho*r L-l-0( Jd 1 BORING NUMBER: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: DRILLER: _ 

4 
MATERIAL DESCRIPTION 

frmplr DopUt Blows/ ssmple Ltmology I I U 
NO. IW 
and or 

rypeor Run 
RQD NO. 

+ 
‘ 

+ 

l When rock coring. enrsr KICK ororaness. 

a Include monitor reading in 6 $1 intervals Qp borehole. Increase reading frequency il elevated reponse read, Drilling Area 
Remarks: 5 ’ &- COJ+,, 6 % * 7d ,J - a~ Background (ppm 

F+dwAc 47, d/cc/UC e //I/ddr I,,,/9 Ah/l 
I 

I 6/I L3 w-l FkTh-~~/~ , J-. 
Converted to Well: Yes No Well I.D. #: 

R-f, 



Ia Tetra Tech NUS, Inc. BORING LOG 
Page 3 of 3 

PROJECT NAME: J/d..RP ~f4pour f2Ql asll BORING NUMBER: r2d - s&uz 
PROJECT NUMBER: DATE: fX-G7-Y4 

DRILLING COMPANY: GEOLOGIST: 
nail I INC RIG. DRILLER. 

” Include monitor readtng in 6 fpol intervals B) borehole. Increase reading frequqncy if elevated reponse read. Drilling Area 
Remarks: Background (ppm): II 

Converted to Well: Yes No Well I.D. #: 



: 

0 R Tetra Tech NUS, Inc. 
&RING LOG 

Page i of 3 -- 

PROJECT NAME: AIU/RPP~@w f&7l 23) BORING NUMBER: r;raa c .yna 3 
PROJECT NUMBER: 7<7( DATE: & -De -yq9 

DRILLING COMPANY: fly r GEOLOGIST: s&h ,+jyfl~< 
DRILLING RIG: mub+ D/2/ a- fi DRILLER: 7;& 

r MATERIAL DESCRIPTION @+o RUQW IPPf 

&mph Depth BlowsI Sample LlChology U 
NO. IW V or l?mvoy cllango 

(DopwFt) SoI’ -w 
S 

snd or RQD I 
spoor Run lW Ssmpk or COltSlStO~ C 

ROD NC. Lwlgt!? scmnod or Cabr Mstwlsl Ctautfkttlon s * 
Remarks 

IlltWVsl Rock . 

wnnas 

kc24 OurFr 

l . Include monitor readmg in 6 foot intervals @ borehole. Increase r-ding frequency if &-ted repon- read. Drilling Area 
8ackground (ppm): I[ 

R- C 



0 R Tetra Tech NUS. Inc. 
‘BORING LOG 

Page d of 3 

PROJECT NAME: /vwRp &4/?&r &f 2.2 I BORING NUMBER: 77d~-~~03 

PROJECT NUMBER: DATE: fix o,t 9Y 
DRILLING COMPANY: GEOLOGIST: . - 
DRILLING RIG: DRILLER: 

- 

7 

7 

T I I I MATERIAL DESCRIPTION 

Merle1 Cfeulflutlon 

SolI omekyl 
COIUlStO~ 

or Cok 
Reck 

naroft08s 

* 

+ 

FF + 
When rock t ng. enter rock brokemess. 

” Include monitor reading in 6 foot intervals Q borehole. Increase reading frequency if elevated reponke read. Drilling Area 
Remarks: r ’ &GM c&w , <c/e ” x& /J . . ub Background (ppm): II 

Converted to Well: Yes No Well I.D. #: 



0 R Tetra Tech NUS, Inc. 
~QMNG~.,LO.G 

Page 3 of 3 -- 

PROJECT NAME: /VU/P/ &fi 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: DRILLER: 

I I I I I I MATERIAL DESCRIPTION I 

UAIt: od Gb-YY 

GEOLOGIST: - 

--t-m-l - 

I 
. . When rock coring, enter rock bmkeness. 

** Include monitor reading in 6 foot intervals @ borehole. Increase readmg frequency if elevated reponse read. 

- 

I 

- 

I 

- 

- 

- 

6?&tD Readma tmml 

Remarks 

Drilling Area 
Remarks: 

Converted to Well: Yes No Well I.D. #: 

Background ippm): II 

l-4 -I 0 



0 R Tetra Tech NUS, Inc. 
BORING LOG 

Page / of 3 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

N&/HP /$w+.,/cI,c- //7&c $2) BORING NUMBER: 77~9 -s RUY 

‘75 76 DATE: &-uY -YLi 
AAT GEOLOGIST: 4~ B/~/H* 

J-9 DRILLER: 

iRlAL DESCRIPTION 
I 

U 
S 
C 
s 
. 

I 

,- 

7- 

c- 

7’ 

7. 

7’ 

7- 

7- 

7’ 

79 

7’ 

7’ 

7” 

7’ 

7 

7. 

7’ 

7. 

7’ 

I 

,- 

1’ 

7- 

I’ 

I 

Blows I 

c’ or 

RQO 

IX) a 

i 

- 

d I 

0 I. 

- 

I Li 

- 

- 

L 

- 

- 

l When rock coring, enter fvck bl kenees. 



&lRlN.G LOG 
Page 2, of 3 -- Irtl Tetra Tech NUS, Inc. 

PROJECT NAME: /vLv’~~~L3~!,/ f-i-&~ 22 \ BORING NUMBER: 77‘41~-~p~v 

PROJECT NUMBER: DATE: Ud-DY- yL/ 
DRILLING COMPANY: GEOLOGIST: 
DRILLING RIG: DRILLER: 

MATERIAL DESCRIPTION 
I Blows I Sample LRhology I I ample Daptb 

NO. 

1 

(Ft.1 
and or 

Ywo Run Remarks 

When rock coring. enter rock brokeness. 

” Include monitor readmg in 6 foot intervals @ borehote. Increase reading frequency if elevated reponse read. 

Remarks: 5’ DcMy y0 r+ 4 s-/~ I- 30 ,d ,* GD 
Drilling Area 

Background (ppm):ll 

Converted to Well: Yes No Well I.D. #: 

R -.I 2 



0 R Tetra Tech NUS, Inc. BORING LOG 
Page 3 of 3 -- 

PROJECT NAME: &vLd/RP 4!5#7@%+- moccd;\\ BORING NUMBER: ~/aa-s&y 
PROJECT NUMBER: DATE: Ud-oy-9y 
DRILLING COMPANY: GEOLOGIST: 
DRILLING RIG: DRILLER: 

MATERIAL DESCRIPTION e Rud~na IPP~) 
wmph Dwtt I Blows/ Sample Lltholegy 

I O’W IRKOVWVI Charm I 
I I 
I I 

U 
NO. fW I,1 

I I 1 
I I 

and or 
lypor Run 
ROD NO. 

I I I r-7 I 
. 

b//J- 5 Y 

* 

4. /n 

* When rock coring, enter rock brokeness. 

** Include monitor reading in 6 foot intervals Qo borehole. Increase reading frequency if elwated reponse read. 

Remarks: 

Converted to Well: Yes No Well I.D. #: 

^ ** 

Drilling Area 
Background (ppm): I[ 



0 R Tetra Tech NUS, Inc. 
BORING LOG 

Page / of 2 

PROJECT 
PROJECT 
DRILLING 

NAME: Jy&&oPP AL% 
NUMBER: 7s 7 c 
COMPANY: /‘A - 

/17,,),,/-.. (l/f*. 4 

I I I M 

c a73 \ BORING NUMBER: 77-7~ -s~p-~ 

GEOLOGIST: 5. f’ /1rnrc 
DRILLING RIG: Q- qy 

IATERIAL DESCRIP 
1 

I 
I I timpI* 1 LlOlology Id Blows I 

r’ or 

RQD 

(‘4 

7 

L 

/ 

7 

?~covwy Change 
I (Dep(klFt) so” D-W 

SampI or cortoIIoncy 

Length Scmnmd 
Int*rvaI 

. I 

Or cob 
Rock 

Nardnns 

MatertJl CIMMkatfon 
Remarks 

1 I II 



El Tetra Tech NUS, Inc. 
BORING LOG 

Page 2 of j 

PROJECT NAME: NcJ,pP&fl,@,.- (dJ3gr ‘22 ) BORING NUMBER: 7722 -s&‘Q< 
PROJECT NUMBER: DATE: &-3/-yc1 /p/ -7.g-4~ 
DRILLING COMPANY: GEOLOGIST: 
DRILLING RIG: DRILLER: 

MATERIAL DESCRIPTION 
Blows I 

6’ or 
ROD 
IX) 

Sample 
1rovy 

I 
Sample 
LNl@V 

ample Oeptt 
NO. IW 
and Or 

/pew Run 
RQD NO. Cob Materiel Chulfhtlon Changr 

(DopwFt) W’D-‘@ 
or conslstenq 

SCMIIOd or 

Interval Rock 
Nerdnoaa 

*When rock coring. enter rock brokenew 



, (i 

m Tetra Tech NUS, Inc. 
EIQ.RJNG ,LOG 

Page -?- of 3 

PROJECT NAME: /v/J,4v f ,/A 173.11 rc?oc 2.2 ) BORING NUMBER: 7~2~ -9~~5 
PROJECT NUMBER: DATE: D/-D! - yqf 

DRILLING COMPANY: GEOLOGIST: 
DRILLER: DRILLING RIG: 

Blows / 
c’ or 
RQD 
(‘A) 

MATERIAL DESCRIPTION 
I I 

Lmgth 

WI Denany/ 
COltSlUOKy 

or Cob bl0tWbl classmatlon 
Rock 

NardMa* 

l When rock corm lg. em mck br eneas. 

_ Include monitor reading tn 6 foot intervals @ borehole. Increaee reading frequency if elevated reponee read. Drilling Area 
Remarks: P/o #L/S1 4 //*r7 .,,xw~rrr/ 6, /L-..,G.++~ + 5r,-/ Background 

/*r,:/h/r ‘ -I od-2d-r?. c.mq 
(ppm):[[ 

c JJLcvC-f /r4../w.~,r. 

Converted to Well: Yes No Well I.D. #: 



0 

R Tetra Tech NUS, Inc. 
BORING LOG 

Page i of 3 -- 

PROJECT 
PROJECT 
DRILLING 
DRILLING RIG: 

NAME: Alh/r~P B./t,&& 
NUMBER: 
COMPAN’V 

- . _ , , . , -. WI-- 4m LA?\ y BORING NUMBER: 77.2 2 -s,q~~ 

‘: /zj;y ’ 
DATE: 06 -77 - y 9 
z;;mL;tIST: s. p////r, 

c4 JT& /c 

I I MATERIAL DESCRIPTION I I 

Blows I 
r’ or 
RQD 
(%I 

SampI* 
RKOVOr] 

I 
Ssmple 
bhpch 

ample Depth 
NO. W.1 
and or 

@oar Run 

ROD NO. 

S 
C 
S 

Remarks 
. f 

5 

&J Uc.QFT 
his/ Y’ 

lwdnen 

rock bn ,enaas. 

l * Include monitor reeding in 6 fool intervels @ borehole. Increese reading frequency if deveted reponw reed. Drilling Area, , 

Converted to Well: Yes No / Well I.D. #: 



0 R Tetra Tech NUS, Inc. 
BORING LOG 

Page 2 of 7 m- 

PROJECT NAME: N w&Y hhLz% / /9w 22 \ BORING NUMBER: 7-2~ - JG‘,,~, 
PROJECT NUMBER: / DATE: fl,--g7-$7c/ 
DRILLING COMPANY: GEOLOGIST: 

DRILLER: DRILLING RIG: 

I MATERIAL DESCRIPTION I 
*mplr Dapth 6lewsI 
NO. 
me 

YP.0 I 

IW c’ or 
or RQO 

Run fW Remarks 
kafl NO. 

When rock coring, enter rock brorsnsJs. 

” Include monitor reading in 6 fool intervals @ borehole. Increase readmg frequency if elevated reponse read. Drilling Area 
Remarks: Background (ppm): II 

Converted to Well: Yes No Well I.D. #: 
f 



0’ R Tetra Tech NUS, Inc. 
BORING LOG 

Page 3 of 3 

PROJECT 
PROJECT 
DRILLING 

NAME: &bM?P L?4&, &Cp?.J) BORING NUMBER: 7 74-9 - .jgflc: 
NUMBER: DATE: 6- 77-4’ 
COMPANY: GEOLOGIST: 

DRILLER: _ 

I I I MATERIAL DESCRIPTION 

DRILLING RIG: 

5ample Dapfh 6lovnl 

NO. 

ma 

IWO I 

IW r or 

or ROD 

Run I’4 Remarks 

7+ 

7- 

7” 

7’ 

7’ 

P 

7’ 

7” 

7” 

7’ 

7’ 

7- 

7’ 

7’ 

7’ 

7. 

7. 

7” 

7’ 

7’ 

7’ 

7” 

7’ 

7’ 

7’ 

I 
IlQ 

I. 

SE 
’ When rock coring, en r rock bmkeness 

.. Include monitor readmg in 6 f?ot intewals Q borehole. Increase reading frequqncy if elevated reponse read. 

Remarks: 

Converted to Well: Yes No 

Background (ppm):I 1 

Well I.D. #: 

R-\ CI 

Drilling Area 



m Tetra Tech NUS, Inc. 
BQRtt+tG LOG 

Page / of 3 

PROJECT NAME: ,vulu/~~ &%,a,/ /9ur JJ\ BORING NUMBER: 772,2-580 7 
PROJECT NUMBER: 7~7 t DATE: &id--79-99 

DRILLING COMPANY: B&I 7 GEOLOGIST: 3. p/hflk 
DRILLING RIG: DRILLER: fl 

!IAL DESCRIPTION 
U 

#i&ID Rssdtnt 

0 

- 

Y 

- 

B 

Samph Lltholegy 17 I 
S 
C 

Metrrlal Classfflutlon S 
Remarks 

. 

+ 

, 
I 

7 

. When rock cormg. : DrOkeneSs. 

l * Include monitor readmg in 6 fool inlervals @ borehole. Increase reading frequency if elevated reporfse read. Drilling Area 



Tetra Tech NUS, Inc. 
BORING LOG 

Page 3 of -- 

PROJECT NAME: ,v,v/np &AL,,,. mar JZ\ BORING NUMBER: n~~-.s~a~ 
PROJECT NUMBER: - DATE: ~L-cw- 99 
DRILLING COMPANY: GEOLOGIST: 

DRILLER: DRILLING RIG: 

Ssmph 

?KOVW 

I 

Ssmph 

LengIll 

‘=r / 

I 

I 

9’ 

7’ 

7’ 

7’ 

7” 

7’ 

7’ 

7’ 

7’ 

7 

7 

7 

7 

7 

7’ 
/ 

7 

7’ 

7’ 

7’ 

7’ 
e * 

7 
r 
7’ 

7 

7 

7 

‘%I 

I I MATERIAL DESCRIPTION 

Mstcrbl ClrssMcstlon 
Remarks 

*When rock coring, enter rcctr DroRe-. 



0 R Tetra Tech NUS, Inc. 
BORING LOG 

Page 3 of L 

PROJECT 
PROJECT 
DRILLING 

NAME: 
NUMBER: 
COMPANY: 

DRILLING RIG: 

hlbvM.P &&%7~ c BORING NUMBER: 77~3 -s&o 7 

DATE: Ob-#7Y- m 
GEOLOGIST: 
DRILLER: - ~~- 

MATERIAL DESCRIPTION 
sampI* LlthOlOgy 

Racova~~ Changa 
I (mm: 

Sample or 
Lenm Screened 

/ - / Intmwl 

When rock coring, enter rock brokenerr. 

WI DandyI 
Conalatency 

or Color Material Classlficatlon 
Rock 

Nardnrr 

@ID Rudlng (ppm3 

m Include monitor reading in 6 foot intervals Q borehole. increase reading frequency if elevsted reponee read. Drilling Area 
Remarks: Background (ppm):lI 

Converted to Well: Yes No Well I.D. #: 



IRl Tetra Tech NUS, Inc. 
BORING LOG 

Page / of 3 -- 

PROJECT NAME: /I/,v/R~ Q-t mu/ tsl BORING NUM I . . . BER: 77da- s~06 
PROJECT NUMBER: -7576 DATE: 06-.?s-Yy 

DRILLING COMPANY: 1 987 GEOLOGIST: S. ~//,~k~ 
/77Ld,, &f/i/ 8-59 DRILLER: Z &,;t, 

1 I I I MATERIAL DESCRIPTION ! I -0 RM Wm) I . c 

DRILLING RIG: 

.lth0l0gy [ 1 I 
Changa Changa 

:bpth/FL) Sd’ -‘w :bpth/FL) Sd’ -‘w 
s S 

or or COnslrnny COnslrnny C C 

Scmnad Scmnad or or cob color Material C1asslfkatlon Material C1asslfkatlon S S 
Inmval Inmval ROdI ROdI 

I 

. . 

bmmnna bmmnna 

SampI* 
Length 

1 

I I I, I 

’ When rock coring. enter rock bmh 
Drilling Area 

Background (ppm): lo.1 
P/d A/lYm.e r 0 

” Include monitor reading in’6 foot ~nlervals B) borehole. Increase reading fre@uency if elected reponse’read. 

Converted to Well: Yes No - Well I.D. #: 

n 1-l 



Tetra Tech NUS. Inc. 
BORING LOG 

Page A’ of 3 m- 

PROJECT NAME: 
PROJECT NUMBER: 

;B;NG NUMBER: 7722-&qo~ ,,/,,,,flfl &z+..~ m6( I3b 
d4 2.t frcl ‘AL 2s 44 

’ DRILLING COMPANY: GEOL’OGIST: - ’ - - 

DRILLING RIG: DRILLER: 

I I I I I MATERIAL DESCRIPTION 

Od-25 

66 -.?Y 

*When rock coring, , enter rock Brokeness. 

6lows/ SsmpH Llthology 
r’ or R.CoVW, ChSlIQ. 
ROD I (Depth/FL) Eioil -“=w’ 

CormI 
I I 

(xl SampI* or 
L.llpm scmnod or IC 

*“yI -0lD Msteflsl clssslfkatloII 
I I Intofv8l I Rock 1 

s 
C 
S 

Remarks da L 
. SI 

c&77 0 CJ 

- -9 

J 

” Include mondor reading in.6 foot intervals Q borehole. increase reading frequency if elevated reponee read. Drilling Area 
Background (ppm): 1 1 

Converted to Well: Yes No Well I.D. #: 

R-29 



-- 
0 R Tetra Tech NUS, Inc. 

BORING LOG 
Page 3 of 3 

PROJECT NAME: AIWRP ad/&/ f9~/ JJ) BORING NUMBER: 774~5&6 
PROJECT NUMBER: - DATE: 6646-99 

DRILLING COMPANY: GEOLOGIST: 
DRILLER: 

I MATERIAL DESCRIPTION I 

DRILLING RIG: 

U 
S 
C 
s 
. 

- : 
7 01 

hmpla Dapm BlowsI 

No. lft) C or 

sn3 or ROD 

RecoVeq 

I 

Sampla 
mm 

When rock coring, anler tuck bn 

” Include monitor raading in 6 fool intarvals QD borehole. Incraasa wading fraquancy if alevated raponse read. Drilling Area, , 
Remarks: Background (ppm): 1 J 

Converted to Well: Yes No Well I.D. #: 

CI 7-t 



. 

‘etra’Tech NUS, Inc. 
.RQl%NG. LOG 

PROJECT NAME: x/w /,qp B&&w mu, ~2) BORING NUMBER: 77~~-,q,gm 
PROJECT NUMBER: 75576 DATE: L-76 93 
DRILLING COMPANY:, ~47 GEOLOGIST: u: ,&,K, 

-R--P ~p~ml 
DRILLING RIG: hv4JH Ai/ ?a-sy DRILLER: 

1 
MATERIAL DESCRIPTION 

I Ssmple Llthology I I U 

Page / of 3 -- 

Recovely ChsnQe 
I (mpwFt) W’ WW’ s 

Semple or COrUl~lKy C 

Length Screono6 of. CDID MatarM Cbsslfkatlon S 
htBN8l Rock 

I 

. 

Nsrdnese 

- 

” In&de monitor rending in 6 fool infenmls 0 borehole. Increase wading frequency if elevafd reponse read. 

Remarks: P/n &c, 5 Odcd meQ jr- ’ ,/,r/ / ,3 e/*/ , urr- &wr. A-S/f2’~2.3.. r /,,*a 0.4. 

Converted to Well: Yes No / Well 1.D; #: 

9- Lb 

Drilling Area 
Background (ppm): F] 

P/d #vU/Ur9~cJ 



El Tetra Tech NUS, Inc. 
BORING LOG 

Page 2 of 3 m- 

PROJECT NAME: NA//&’ &swi+, /na/ a>\ BORING NUMBER: vd2- 5goy 
PROJECT NUMBER: DATE: flK -G%- 5Y/ 06-27 -‘?S/ 

DRILLING COMPANY: GEOLOGIST: 
DRILLER: DRILLING RIG: _ _ _.__ -. 

I MATERIAL DESCRIPTION 
U 
S 
C 
S 
. 

- 

- 

T 

h 

ii 

I 

0 

I 

- 

ti 

4j 

3 0 

c - 

- - 

- - 

-- 

Rem&s 

d *7 

rrockb ‘Wbonrookcoc 
Drilling Area ” In&do monitor reading In 6 loot intenmh (p borohob. Incroasa reading frequency if elevaled reponse rood. 

Remarks: P/o M~H~~+~~,, uI1 a~- ;7~- v t AK 4 A, - 4 
&a% 4-A.. 

Converted to Well: Yes No Well IQ. #: 

r3 77 

Background (ppm):[ ] 



0 R Tetra Tech NUS, Inc. 
WRING LOG 

Page 3 of 3 

PROJECT NAME: ,t/,t/(//~/= &,q,/.,.c,, /AO( 3~) BORING NUMBER: C//~J-JBO~ 
PROJECT NUMBER: DATE: 06-39 - 7Y 

DRILLING COMPANY: GEOLOGIST: 

DRILLING RIG: DRILLER: 

MATERIAL DESCRIPTION 
U 

Boll OoNnM 

or’ 
Rook 

Melunooo 

1 S 
C 

Cob II Materhi CbsHkaUon 
I 

S 
. 

3 

/. 

/ 

I 4 

-I- 

1ooovoq 
I 

Semplo 
bnm 

Remarks 

?Y 
/ ‘J’f 

. 

‘W~OII rook wring. l nler mok broker. 

” Include monilor reading in 6 foot inlenmls Cp boroholo. lncraasa reading froqwncy if eievated reponsa read. - 
Remarks: Background (ppm): I] 

Drilling Area ~ 

Converted to Well: Yes No Well I.D. #: 

P-2$ 



.m 

. 

-- 
0 R Tetra Tech NUS, Inc. 

BORING LOG 

PROJECT NAME: 
PROJECT NUMBER: 

~N/RPO&~a/WC (Hat &?J BORING NUMBER: 7722 _ <8/O 
7 q 74 DATE: 0 is-99 

DRILLING COMPANY: ~07 GEOLOGIST: 5: -p~,~~ ti 
DRILLING RIG: /%6,/f D/f// A-W DRILLER: r fig;; 

r MATERIAL DESCRIPTION Plomo R&lng tPP@ 
Impbe Dopm BlowsI SampR Llthology u 
No. (W S-or Recovery Ch8ng. 

(lhpwft) boll D.“W’ 
S 

:; 

ma or no0 I 
fpaor Run IX) Sample OI corulsmncy C 

Color lbtatwlal Classifkatlon S 
Remarks 

Roe NO. Lon#lh semnod or 
IlltNV*l Rook . 

Nmsnaa 

b,2,0 0 

- wwn tax .mu mar DmI0noos. 

” Include monitor readiig in 6 foot inIervals @ borehole. Inc- reading frequency if elevated reponso read. Drilling Area 
* 1 

Converted to Well: Yes No 4 Well I.D. #: 

Background (ppm):[ 6. o 1 

PM A/U/d b 96 



BORING LOG 
Page d of 3 ml Tetra Tech NUS, Inc. 

PROJECT NAME: flh/MP ksgpzy 49m 221 BORING NUMBER: TJ~,~H/~ 
PROJECT NUMBER: DATE: 07- 19-99 

DRILLING COMPANY: GEOLOGIST: 
DRILLING RIG: 

ROD NO. 

I I 

_ 
L/I v o&r I I _ 

ne7rd 

l ’ Include monitor reading in 6 foot inkwak @ borehole. Incroasa reading fraquoncy if elevated repon- read. 

Remarks: 
Drilling Area 

Background (ppm): r1 

&mph 
bcovor 

I 
&mph 
I-mom 

DRILLER: 

iGJJy=y 

swowd W’ cob 

1 

Material Clauifkatlon S 
Inbwal ROOk . 

)umMoa 

PIDFID Rudino Wml 

Remarks 

f 

Converted to Well: Yes No Well I.D. #: 



lrtl Tetra Tech NUS, Inc. 
BORING LOG 

Page 3 of 3 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY 

/vbl//#P AM&d /mot 22 1 BORING NUMBER: n;12 _ TR,c. 
DATE: fi7-/Y-Y4 

‘. GEOLOGIST: 
DRILLER: 

MATERIAL DESCRIPTION 
I 

U 
s 
C 
s 
. 

DRILLING RIG: 

- 

- 

- 

- 

- 

- 

- 

nnpl* DopU 
NO. W.) 
ona or 
fpeor Run 
ROD NO. 

+ 

57 

% 

. 

l When rock wring. enter mck b&mess. 

” Include monitor reading in 6,loot intervals @ borehole. Incrarse reading freqysncy if &waled reponrs read. 

Remarks: 
Drilling Area 

background (ppm): rl 

Converted to Well: Yes No Well I.D. #: 



0 It Tetra Tech NUS, Inc. 
. BORING LOG 

Page / of 3 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

&Lmg&&@<Gf &m 22) BORING NUMBER: ~2~ _ SB// 
7 176 DATE: 7a Y9 

07 GEOLOGIST: “s, - ,&& 

L D/,i/ R-59 DRILLER: y A, . 

1 MATERIAL DESCRIPTION I I 

I 

- 

Reruarks 

J. 

4 

I. 

1 

I 

L Amp 0 
I 

Whsn rock coring. enter rock brokenem 

.* Include monitor reading in 6 loot inlervah @ borehole. Increase reading frequency if elevaled reportso read. Drilling Area 
Background (ppm):E[ 

P/d dw/miY& 



.BORING LOG 
Page d of 3 -m IRI Tetra Tech NUS, Inc. 

PROJECT NAME: BORING NUMBER: ~72~ - SB// 
PROJECT NUMBER: DATE: a7-&a@-79 

DRILLING COMPANY: GEOLOGIST: 
DRILLER: DRILLING RIG: 

ROD NO. 

I I 

. MATERIAL DESCRIPTION 
Sampm LlUmlogy 

kovwy Change 
I Pm-t) WI- 

SampI* or C- 

Lwtgth SCmnBd OT color MetHl8lclassltlutfm 

Intmrval Rock 

Namnar 

’ when mCk coring. mar mCK orowness. 

” Include monitor reading in 6 foot intervals Q borehole. Increase reading frequency ii &waled reponse read. Drilling Area , 4 
Remarks: Background (ppm):l 1 

Converted to Well: Yes No Well I.D. #: 



Tetra Tech NUS, Inc. 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY: 
DRILLING RIG: 

BORING LOG Page 3 of 3 -- 

et /;)3/ 1~1 BORING NUMBER: 77,33- r-// 
DATE: Q7-20 -97 
GEOLOGIST: 
DRILLER: 

I I . MATERIAL DESCRIPTION I 
u 
s 
C 
S 
l 

I 

- 

- 

- 

- 

- 

- 

Remarks a 

5 

-When rock coring. enter rock bmkeneee. 

u Include monitor reeding in 6 foot intervelc @ borehde. Increeee reeding frequency if e4eveted reponse reed; Drilling Area 
Remarks: Background (ppm): I] 

Converted to Well: Yes No Well I.D. #: 

!wj 



etra Tech NUS, Inc. 
BORING LOG 

Page / of y 

PROJECT NAME: - 
NUMBER: 7~~ -30~ 

PROJECT NUMBER: 7.57~ 4TE: 7-d/-99 

DRILLING COMPANY: #A 7 EOLOGIST: 2, &/cflk, 
DRILLING RIG: DRILLER: 

Change 
I .- ._-_. YIhuW I I 

,m Lu/u~~ 
IAL DESCRIPTION PtDFtD Readtrtg (I 

U 
S 

Jsmw”w-3 - ---. 
Inmrval I 

Reck -de-- l I 

*When rock coring, enter rock bmkeneee. 

** Include monitor reading in 6 foot intervals QD borehole. lncreaee reading frequency if eteveted ~e~onee read. 

Remarks: 2” X 4 ’ ,HY(~z~~// .*-HA +&f 
/, C” YJ d ’ /u/-,- . hd/l 3r-kvk 

Dntling Area 
Background (ppm): F[ 

Converted to Well: Yes H No Well I.D. #: 

b-35 



Irt BORING LOG 
Page A of y Tetra Tech NUS, Inc. 

PROJECT 
PROJECT 
DRILLING 

r/,--s /An/ ds7 ) BORING NUMBER: 7~-~-~fl /f ---- NAME: 
NUMBER: 

hi,// RF’ h+rvr .I rw. 

COMPANY: 
DRILLING RIG: -. ..--.. -- -- - /fh4- A”,,.- k-d-! 

I I MATE 
I 

IJAlt: /, 7 )I- Y 7/07-22Y9 
GEOLOGIST: - 
DRILLER: \ 

LImOlOgy 

chsngo 

W.W’Ftl 
or 

sccmnod 

iRlAL DESCRIPTION 
i; 

Remarks 

.. Include monltor reading in 6 foot intervals QD borehole. Increase reading freqincy if elevated reponse reed. Drilling Area 

Converted to Well: Yes No Well I.D. #: 



0 R Tetra Tech NUS, Inc. 
BORING LOG 

Page 3 of y 

PROJECT NAME: A/i/HP A&L-H /P f -‘, d 2) BORING NUMBER: n3p S--/J 
PROJECT NUMBER: DATE: 07-2aJ-y9 
DRILLING COMPANY: GEOLOGIST: 

DRILLER: 
i I MATERIAL DESCRIPTION I I -R--a mm 

DRILLING RIG: 

Ssmplb 

. 

L 

” lnctude monitor reading in 6 foot intervals Q borehds. Increase readtng frequency if elevated reponso read. Drilling Area 
Remarks: Background (ppm): II 

Converted to Well: Yes No Well I.D. #: 



0 R Tetra Tech NUS, Inc. 
. BORING LOG 

Page y of z 

PROJECT NAME: (2/&dMp- ArYXm*r /put 71) BORING NUMBER: -7a- s~/d 

PROJECT NUMBER: 
I ’ DATE: OTJ-TJ-q4 / 1”7 .-lye77 

DRILLING COMPANY: GEOLOGIST: 
DRILLING RIG: DRILLER: 

] 

E 
m 

a 
I 

B 

I 

if 

I 

4 

Blows I 
c’ *r 
RQD 
(W Remarks 

‘5/ a?Y 

I I I 

I I I 

Ei 
’ When rock a ng. enter rock bn BllESS. 

_ Include monitor reading in 6 foot intervals @ bomhote. Incranse reading frequency il elevated repotwe read. 

Remarks: 
Drilling Area 

Background (ppm): II 

Converted to Well: Yes No Well I.D. #: 

R-3 0 



In;l Tetra Tech NUS, Inc. 
BORING LOG 

Page /_ of _3 

PROJECT NAME: //j,//,qV /&yyc /Z&a~ I BORING NUMBER: ~s>-~;B/~T ~ 
PROJECT NUMBER: 7c76 DATE: d 99 
DRILLING COMPANY: ~n 7 GEOLOGIST: ::-@;/cny, 
DRILLING RIG: DRILLER: 3 &I.;, c ’ 

I I I I I I MATERIAL DESCRIPTION I I --mm) 
SampI* Depth Blows/ sampI* UIholegy U 

NO. WI b’ or Rawmy Chsnqe s 
and or RQC I (DepwFt) a’- 

Typoor Run (%I -mph or C-W C 

ROD NO. Lonqm Bcmrmd w Cobr hlatwlal chsslffWtloll S Remarks 

InmMI Rock . 

I)rmma 

* When rock coring, enter rock brokeness. 

_ Include monitor reeding in 6 foot intervnls @ borehole. Increase reeding frequenoy if elevated reponse read. Drilling Area, , 
Remarks//D &&d’ e5/ /A A+?&< c +-jag. . 4 cI?uu, , /3 r~d-s/ , U/Y 4rdf. G 51 5” . , ‘# .D. 

, 

Converted to Well: Yes No / Well I.D. #: 

Background (ppm):I o. o 1 
PM /vtiq$w6 



0 
R Tetra Tech NUS, Inc. 

BORING LOG Page 2 of 3 

PROJECT NAME: A/w/f@ MA Itlf kw da7 I BORING NUMBER: 77 dd _ 58/3 

PROJECT NUMBER: DATE: 07-d/- 99 
DRILLING COMPANY: GEOLOGIST: 
DRILLING RIG: DRILLER: 

” include monitor reading in 6 foot intervals @ borehole. Increase reading frequency if elevated reponse read, Drilling Area 
Remarks: Background (ppm): II 

Converted to Well: Yes No Well I.D. #: 

r2Y 0 



0 R Tetra Tech NUS. Inc. 
BORING LOG 

Page 3 of 3 -- 

PROJECT NAME: uk~, ING NUMBER: 772~ _ 5~/3 
PROJECT NUMBER: DATE: 4 7-J/- 97 

DRILLING COMPANY: GEOLOGIST: 
DRILLING RIG: DRILLER: 

I I I I I I MATERIAL DESCRIPTION I I - R-dmp (ppn) 

* When rock coring. enter mck brokeness. 

” Include monitor reading in 6 foot intervals QD borehole. Increase reading frequency if elevated reponse read. Drilling Area 
Remarks: Background (ppm):lI 

Converted to Well: Yes No Well I.D. #: 

p-t \ 



0 R Tetra Tech NUS, Inc. 
BORING LOG 

Page / of L 

PROJECT NAME: 
PROJECT NUMBER: 
DRILLING COMPANY 
DRILLING RIG: ,_ -,.. II_ I_ - , , r_ 

MATERIAL DESCRIPTION PlcmDReeeln~ 
*mph Doprh INOWOI Ssmpto uthology U 

NO. Wl c’ or RocoVoty Crlongo s 
l nd or RaD I 1-1 -u-w 

YP.or nun (%I sompto Or --fw C Remarks 
tioc No. Lwlgw! ScMnti oc Cebr Meterlst Clsstmuum s 

Intowol Rock t 

Nerenooo 

_ Include monitor reeding in 6 foot intervelr QD borehole. Increase reeding frequency if deveted reponae reed. - Drilling Area 
Background (ppm):fil 

/ 
Converted to Well: Yes No w Well I.D. #: 

rt’t 2. 



0 R Tetra Tech NUS, Inc. 
BORING LOG 

Page L of 3 

PROJECT NAME: 44-k, 22) BORING NUMBER: n.21, - _w / J 
PROJECT NUMBER: DATE: A7- 2J-ri4 
DRILLING COMPANY: GEOLOGIST: 

l When rock coring, enter rock brokeneos. 

” Include monitor reading in 6 foof inlewels Cp borehole. Increese reeding frequency if deveted repanse reed. Drilling Area , -I 
Remarks: Background (ppm): 1 1 

Converted to Well: Yes No Well l;D. #: 

R-“t3 



0 
R Tetra Tech NUS, Inc. 

. BORING LOG 
Page 3 of 3 -- 

PROJECT NAME: Nd‘~/y ,&</,G.,_ (~a< 22 BORING NUMBER: 7722 - ~,q/c/ 
PROJECT NUMBER: DATE: O-J- Ow-Sr 
DRILLING COMPANY: GEOLOGIST: 
DRILLING RIG: DRILLER: 

MATERIAL DESCRIPTION 
Sample 

bowor 
I 

I som@0 DoPlll 
-ReadIn 

0lowm I 

c’ or 

RM 

WI 

- 

/ 
16 

P 

9 

7 

7 
7 
2 
7 
K 
/ CJ 

f 

L 

/ 

z 

/ 

7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
7 
z 

NO. 

I 
IW 

one or 

NW0 

1 
RUll 

RQD No. 

Clung0 

Ipoplhm.) w- 
S 

or - C 

fiwnMe 01 Cab Mateflel cis-on S 
Inlorvol ROOk . 

Nsrenoeo 

Retnarks 

” Include monitor reeding in 6 foot intervelr @ borehole. Increase reeding frequency if eleveted reponse read. Drilling Area 
Remarks: ,Background (ppm):rI 

Converted to Well: Yes No Well I.D. #: 



MONITORING WELL CONSTRUCTION SHEETS 



n Ilt 
Tetra Tech NUS, InC. WELL No.: l-m-MW05 

OVERBURDEN MONITORING WELL SHEET 

‘ROJECT: NWIRP Bethpage 

DROJECT No.: 7576 

SITE: AOC 22 

DRILLING Co.: ADT BORING No.: lT2ZSBl2 

Marques Laratne Vance 

DRILLER: Gandolfo DATE COMPLETED: o7tz3m 
Gaoprobe Dnllmg, H S 

DRILLING METHOD: Augunng NORTHING: 
Sarler; Waterra + Suomenble 

Elevation I Height of Top of Riser: 

;round Elevetton = 

I.D. of Surface Casing: 

Type of S&ace Casing: 

Type of Surface Seal: 

4-Inch 

steel 

Concrete 

L-Inch 

2-Inch x 10 Ff 

Sorehole Diameter: 

CementAentontte Grout 

Elevation / Death of Seal: 

CETCO Pure Gold Medium 

Elevation I D&h of TOD of Fitter Pack: 

Elevation I pSoth of TOD of Screen: 

Slot Size x Length: 0.010~inch x 10 FT 

I.D. of Screen: 2-Inch 

Filter Sil lndustnal Quartz #2 

.~.~.~.~.‘.~.~.~.‘.‘.‘.‘.~.~.~. .~.~.~.~.~.~.~.~.~.~.~.~.~.~.‘. .~.~.~.~.~.~.~.~.~.~.~.~.~.~.~. .~.~.~.~.~.~.~.~.~.‘.~.~.‘.‘.‘. . . . ..~.~.~.~.~.~_~.~.~.~.~.~.~. .~.~.~.~.~.~.~.~.~.~.~.~.~.~.~. . . . . . . . . . . . . . . . . . . . . . . . . . . ...‘.‘.‘.....‘...‘.’ :.:.:.:.:.:.:.:.:.:.~:.:.:.:.: 

.~.~.~.~.~.‘.‘.‘.‘.‘.~.~.‘.~.~. .~.~...~.~.~.~.~.~.~.~.~.~.~.~. .‘.‘.~.~.‘.~.‘.~.~.~.~.~.~.~.~. . . . . . . . . . . . . . . . :.:.:.:.:.:.:.:.:.:.:.:.:.~~: 
::::::::::::::::::::::::::::::: 

Elevation I Death of Bottom of Screen: 

Elevation I JJeofh of Bottom of Filter Pack: 

Type of BacktIll S&w Well: 

67 Fr 

67 FT 

NA- 

*note: caved formattonal matenat nom 44 F 1 (top n sane pack) to au P t 

amund riser pipe To avotd bndgtng bentonite chtps, auger casts ware pulled before l mphctng bentonrte seal, resuitrng rn caving of formatronal matenal over 
prewourty mentroned depth mntewal. 



c It 
Tetm Tech NUS, Inc. WELL No.: m24wo1 

MONITORING WELL SHEET 

PROJECT: NVVIRP Bethpage DRILLING Co.: ADT BORING No.: l-r22sBO1 

PROJECT No.: 7576 DRILLER: Jtm Biiic DATE COMPLETED: 06/04/99 
Hollow Stem 

SITE: AOC 22 DRILLING METHOD: Auguring NORTHING: 

GEOLOGIST: Seth Pelepko DEV. METHOD: Submersible Pump EASTING: 

I 
Elevation / Depth of Top of Riser: ‘I 

Ground Elevation = 

Datum: 

Not to Scale I 

---F 

....... 
...... 

....... 
:.:.:.:.:.:.:. 
...... 

...... 
..... I 

.............. 

....... 
....... 

....... 
....... 

....... 
....... 

....... 
....... 

....... 
....... 

:.:.:.:.:.:.:. 
....... 

....... 
....... 

....... 
....... 

:.:.:.:.:.:.:. 
....... 

....... 
....... 

....... 
....... 

:.:.:.:.:.:.:. 
....... 

Elevation / Height of Top of 
Surface Casing: 

I.D. of Surface Casing: S-Inch 

Type of Surface Casing: steel 

Type of Surface Seal: Concrete 

I.D. of Riser: Cinch 

Type of Riser: lo’ Schedule 40 PVC 

Borehole Diameter: 12-Inch 

Type of Backfill: 

ilmti 

CemerNbentonite 

Elevation I Depth of Seal: 

Type of Seal: 
medium bentonite chips 

CETCO Pure Gold 

Elevation / Denth of TOII of Filter Pack: 

Elevation I DeDth of TOD of Screen: 

Type of Screen: 

Slot Size x Length: O.OlO-lnch x lo-Foot 

I.D. of Screen: Cinch 

Type of Filter Pack: 
Quartz #2 Fitter Sand 

Fiier Sil Industrial 

Elevation / Depth of Bottom of Screen: 66r=T 

Elevation / DeDth of Bottom of Filter Pack: 66Fr 

Type of Backfill Below Well: 
-n.P.- 

Elevation /Total DeDth of Borehole: 

I 

43 F-f 

46Fr 

4aFT 

66Fr 



Tetra Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: l-l-22-Mwoz 

PROJECT: WIRP Bethpage DRILLING Co.: Am BORING No.: TT22SBM 

PROJECT No.: 7576 DRILLER: Jim Biiic DATE COMPLETED: cs/tc/ss 
Hollow Stem 

SITE: AOC 22 DRILLING METHOD: Auguring NORTHING: 

GEOLOGIST: Seth Pelepko DEV. METHOD: Submereible Pump EASTING: 

Ground Elevation = 

Elevation I Height of Top of 
Surface Casing: J 

I.D. of Surface Casing: &Inch 

Type of Surface Casing: 

Type of Surface Seal: 

Borehole Diameter: 12-Inch 

Elevation / Depth of Seal: 42 FT 

medium bentonite chips 

Elevation / Depth of TED of Filter Pack: 

Elevation I DeDth of TOD of Screen: 

44FT 

46FT 

Slot Sire x Length: 

I.D. of Screen: 

Type of Filter Pack: Filter Sil Industrial 

Elevation / Depth of Bottom of Screen: 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . *.*.*::::::.*. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Elevation I Depth of Bottom of Filter Pack: 

.Type of Backfill Below Well: 

Elevation I Total DeDth of Borehole: 



Tern Tech NUS, Inc. WELL No.: lT22-Mwo3 

MONITORING WELL SHEET 
1 

3round Elevation = 

3atum: 

....... ........ ....... 
:.:.:.:.:.:.:.* 
...... ...... ....... ........ 

............... ....... ........ ....... 
~.*.*.-:.*.*.* ........ ....... ........ ....... ........ ....... ........ ....... ........ ....... 
‘.*.*.*.-.*.*.* 
‘.*:.-.*.-.*.- ........ ....... ........ ....... ........ ....... ........ ....... ........ 

Not to Scale 

- Elevation / Depth of Top of Riser: t 

- Elevation I Height of Top of 
Surface Casing: 

I.D.’ of Surface Casing: &Inch 

Type of Surface Casing: steel 

- Type of Surface Seal: Concrete 

- I.D. of Riser: Cinch 

Type of Riser: lo’ Schedule 40 PVC 

Borehole Diameter: 124nch 

- Type of Backfill: 
PM 

CemenVbentonite 

- Elevation / Depth of Seal: 4oFT 

- Type of Seal: 
medium bentonite chips 

CETCO Pure Gold 

- Elevation / DeDth of TOD of Filter Pack: 42.6 Fr 

- Elevation I Depth of TOD of Screen: 45.6 FT 

- Type of Screen: 

Slot Size x Length: 

I.D. of Screen: 

- Type of Filter Pack: 
Qualb 12 Fittei Sand 

O.Ol&inch x lO-Foot 

4-Inch 

Fitter Sil Industrial 

- Elevation / Death of Bottom of Screen: 

- Elevation I Death of Bottom of Filter Pack: 65.5 FT 

Type of Backfill Below Well: 
-n.a.- 

- Elevation I TDtal DeDth of Borehole: 

‘ROJECT: 

PROJECT No.: 

SITE: 

GEOLOGIST: 

NWIRP Bethpage 

7576 

AOC 22 

Seth Pelepko 

DRILLING Co.: 

DRILLER: 

DRILLING METHOD: 

DEV. METHOD: 

ADT 

Jim Bitic 
Hollow Stem 
Auguring 

Submersible Pump 

BORING No.: Tr22ssc6 

DATE COMPLETED: 06122/99 

NORTHING: 

EASTING: 

J 

65.5 Fr 

65.5 Fr J 



Tetta Tech NUS, Inc. 

MONITORING WELL SHEET 

WELL No.: lT22aAnm4 

PROJECT: NWIRP Bethpage DRILLING Co.: ADT BORING No.: m2S807 

PROJECT No.: 7576 DRILLER: Jim Bit DATE COMPLETED: 06124199 
Hollow Stem 

SITE: AOC 22 DRILLING METHOD: Auguring NORTHING: 

GEOLOGIST: Seth Pelepko DEV. METHOD: Submersible Pump EASTING: 

Ground Elevation = 

Datum: 

. 

....... ...... ....... 

............. 

.*.*.-.-:: ..... ..... ...... ....... ...... ....... ...... ....... ...... ....... ...... ....... 

............. ...... ....... ...... ....... ...... ....... ...... ....... ...... ....... 

............. 

............. ...... ....... ...... ....... ...... ....... 

Not to Scale 

- Elevation / Depth of Top of Riser: 

- Elevation / Height of Top of 

Surface Casing: 

I.D. of Surface Casing: 

Type of Surface Casing: 

- Type of Surface Seal: 

S-Inch 

steel 

Concrete 

- I.D. of Riser: 

Type of Riser: 

Borehole Diameter: 

- Type of Backfill: 
grout 

Cinch 

10’ Schedule 40 PVC 

12-Inch 

CemenVbentonite 

- Elevation I DeDth of Seal: 

- Type of Seal: CETCO Pure Gold 

medium bentonite chips 

- Elevation / DeDth of TOD of Filter Pack: 

- Elevation / DeDth of TOD of Screen: 

- Type of Screen: 

Slot Size x Length: 0.010-&h x lO-Foot 

. I.D. of Screen: Cinch 

- Type of Filter Pack: Filter Sil Industrial 

Quart? #2 Filter Sand 

- Elevation I Depth of Bottom of Screen: 

- Elevation I DeDth of Bottom of Filter Pack: 

Type of Backfill Below Well: 
-n.a.- 

- Elevation I Total Depth of Borehole: 



0 l% Terra Tech NUS, Inc. WELL No.: lT22-MwOl 

OVERBURDEN MONITORING WELL SHEET 
t 

PROJECT: MNIRP Bethpsge DRILLING Co.: ADT BORING No.: l-r22-%01 I 

PROJECT No.: 7576 DRILLER: Jim Biic DATE COMPLETED: omas 

SITE: AOC 22 DRILLING METHOD: tiokow Stem Auguring NORTHING: 

GEOLOGIST: Seth Pelepko DEV. METHOD: Submersible Pump EASTING: 

3round Elevation = r 
- Elevation I Height of Top of Surface Casing: 

- Elevation I Height of Top of Riser: 

- I.D. of Surface Casing: 

Type of Surface Casing: 

- Type of Surface Seal: 

&Inch 

steel 

Concrete 

- I.D. of Riser: 

Type of Riser: 
Schsduls 40 PVC 

Qlnch 

QlnchxlOFT 

- Borehole Diameter: 12-Inch 

- Type of Backtill: CementrBentonlte Grout 

- Elevation I Depth of Seal: 

- Typeof Seal: 
Bentonite Chips 

CETCO Pure Gold Medium 

- Elevation I Depth of TOP of Fitter Pack: 48Fl 

- Elevation I Depth of TOD of Screen: 

- Type of Screen:. 

Slot Size x Length: 

I.D. of Screen: 

- Type of Fitter Pack: 
Fitter Sand 

Schedule 40 PVC 

0.01 O-Inch x 10 FT 

Z-Inch 

F&r Sil lndusbisl Ouark X2 

- Elevation I Depth of Bottom of Screen: 6BFr 

Elevation I Depth of Bottom of Fitter Pack: 

Type of Backfill Below .Well: -NA.- 

- Elevation I m: 



Tetra Tech NUS, Inc. WELL No.: l-l-22-MW02 

OVERBURDEN MONlTdUNG WELL SHEET 

JROJECT: WIRP Bethpege 

>ROJECT No.: 7576 

SITE: AOC 22 

SEOLOGIST: Seth Pdepko 

DRILLING Co.: ADT 

DRILLER: Jim Biic 

DRILLING METHOD: Holkw Stem Augunng 

DEV. METHOD: Submersible Pump 

BORING No.: l-f22SBo4 

DATE COMPLETED: 06110199 

NORTHING: 

EASTING: 

Sround Elevation = 
3atum: 

- Elevation I Height of Top of Surface Casing: 

- Elevation I Height of Top of Riser: 

- I.D. of Surface Casing: 

Type of Surface Casing: 

- Type of Surface Seal: 

Elnch 

Steel 

Concrete 

- I.D. of Riser: 

Type of Riser: 
Schedule 40 PVC 

Cinch 

QlnchxlOFT 

- Borehole Diameter: 12-Inch 

- Type of Backfill: CementlBentonite Grout 

- Elevation I Depth of Seal: 

- Type of Seal: 
Bentonite Chips 

CETCO Pure Gold Medium 

42 FT 

- Elevation / Depth of TOP of Fitter Pack: 

- Elevation I Depth of TOD of Screen: 

- Type of Screen: Schedule 40 PVC 

Slot Size x Length: 

I.D. of Screen: 

- Type of Fitter Pack: 
Fitter Sand 

O.OlO-Inch x 10 FT 

2-Inch 

Filter Sil Industrial Quarb! #2 

- Elevation I Depth of Bottom of Screen: 66FT 

Elevation I Depth of Bottom of Fitter Pack: 

Type of Backfill Below Well: -NA.- 

_ Etevation ; Total Depth of Borehole: 66FT 



0 It Terra Tech NUS, Inc. WELL No.: TT22-MWO3 

OVERBURDEN MONITORING WELL SHEET 

PROJECT: NWIRP Bethpage 

PROJECT No.: 7576 

SITE: AOC 22 

DRILLING Co.: ADT 

DRILLER: Jim Biic 

DRILLING METHOD: HOIW Stem Auguring 

BORING No.: lT223Bo5 
I 

DATE COMPLETED: 06/22/99 

NORTHING: 

GEOLOGIST: Seth Pelepko DEV. METHOD: Submersible Pump EASTING: 

3round Elevation = 

Datum: 

- ::: 

- ,*.- 

.: . . 

......... 
........ 

......... 

................. 
......... 

......... 
........ 

........ . 
........ 

........ . 
........ 

........ . 
........ 

......... 
........ 

......... 
........ 

......... 
........ 

......... 
........ 

......... 
......... 

......... 
........ 

......... 
........ 

......... 
......... 

......... 
......... 

......... 
........ 

M.--L 
......... 

- Elevation I Height of Top of Surface Casing: 

- Elevation I Height of Top of Riser: 

- I.D. of Surface Casing: . 

Type of Surface Casing: 

- Type of Surface Seal: 

6-inch 

steel 

Concrab 

- I.D. of Riser: 

Type of Riser: 
Schedule 40 WC 

dlnch 

4-InchxlOF’T 

- Borehole Diameter: 12-Inch 

- Type of Backfill: CementBentonita Grout 

- Elevation I Depth of Seal: 

- Typeof Seal: 
Bentonite Chips 

CETCO Pure Gold Medium 

4oFf 

- Elevation I Depth of Top of Filter Pack: 

- Elevation / Death of Too of Screen: 

- Type of Screen: Schedule 40 WC 

Slot Size x Length: O.OlO-Inch x 10 FT 

I.D. of Screen: 2-Inch 

- Type of Filter Pack: Filter Sil Industrial Quart?! X2 
Fitter Sand 

42.5 Ff 

45.5 FT 

- Elevation I Death of Bottom of Screen: 65.5 FT 

Elevation I Depth of Bottom of Filter Pack: 65.5 Fr 

Type of Backfill Bdow Well: -NA.- 

_ Elevation I Total Depth of Borehoie: 65.5 FT 



Tetra Tech NUS, Inc. WELL No.: lT22-MwM 

OVERBURDEN MONITORING WELL SHEET 

PROJECT: NWIRP Bethpage 

PROJECT No.: 7576 

SITE: AOC 22 

DRILLING Co.: ADT 

DRILLER: Jim Biic 

DRILLING METHOD: Hollow Stem Augunng 

BORING No.: lT22SBO7 

DATE COMPLETED: owww 

NORTHING: 

GEOLOGIST: Seth Pelepko DEV. METHOD: Submersible Pump EASTING: 

Ground Elevation = 

Datum: 

- .:.: 
- .>: 

......... .......... ......... ......... ......... ......... ......... ......... ......... . ........ ......... ......... ......... ......... ......... ......... ......... . ........ ......... . ........ ......... . ........ ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... ......... 

- Elevation I Height of Top of Surface Casing: 

- Elevation I Height of Top of Riser: 

- I.D. of Surface Casing: 6-lnch 

Type of Surface Casing: 

- Type of Surface Seal: 

Steel 

Concrsts 

- I.D. of Riser: 

Type of Riser: 
Schedule 40 PVC 

Cinch 

ClnchxlOFT 

- Borehole Diameter: ll-Inch 

- Type of BackRl: CementBentonite Grout 

- Elevation / Depth of Seal: 

- Typeof Seal: 
Sentonits Chips 

CETCO Pure Gold Medium 

- Elevation I Depth of TOD of Fitter Pack: 

- Elevation I Detih of TOO of Screen: 46FT 

- Type of Screen: Schedule 40 PVC 

Slot Size x Length: O.OlO-Inch x 10 FT 

I.D. of Screen: 

- Type of Filter Pack: 
Filter Sand 

2-Inch 

Filter Sil Induslrial Quarh X2 

- Elevation I Deoth of Bottom of Screen: a6Fr 

Elevation I Death of Bottom of Filter Pack: 

Type of Backfill Below Well: -NA.- 

- Elevation I Total Detih of Borehole: 



0 It 
Tetra Tech NUS, Inc. WELL No.: Tr22-MWO5 

OVERBURDEN MONITORING WELL SHEET 

PROJECT: NWIRP Bethpage 

PROJECT No.: 7576 

SITE: AOC 22 

GEOLOGIST: Seth Pelepko 

DRILLING Co.: ADT BORING No.: lT22SB12 
Marques Larable. Vance 

DRILLER: Gandoifo DATE COMPLETED: o7mm 
Geoprobe Dnlkng. H S 

DRILLING METHOD: Augunng NORTHING: 
Bawler. Watena + Submersible 

DEV. METHOD: Pump EASTING: 

’ - Elevation I Height of Top of Surfaca casing: 

- Elevation I Height of Top of Riser: 

Ground Elevation = 

Datum ISL 

- I.D. of Surface Casing: 

Type of Surface Casing: 

- Type of Surface Seal: 

B-Inch 

steed 

Concrete 

- I.D. of Riser: 

Type of Riser: 
Schedule 40 PVC 

24nch 

2-lnchxloFr 

- Borehole Diameter: 64nch 

- Type of BacMtll: CemenUBentonrte Grout 

- Elevation I Depth of Seal: 

- Type of Seal: 

Bentonlte Chips 

CETCO Pure Gold Medwm 

26 IT 

_ Elevation I peDth of TOD of Filter Pack: 30 Fr 

- Elevation I Depth of TOD of Bcrem 

- Type of Screen: schedule 40 PVC 

47 Fr 

Slot Size x Length: 

I.D. of Screan: 

O.OlO-Inch x 10 FT 

l-Inch 

- Type of Filter Pack: 

Fiiter Sand 

Filter Sil Industrial Quartz #2 

- Elevation I JIepth of Bottom Of Screen: 67 Ff 

Elevation I Death of Bottom of Filter bCt: 67 FT 

Type of Backtill Below Well: -N.A.- 

_ Elevation I Total DMth of B , orehole: 67 FT 

formabonal matertat from 44 FT (top of sand pack) 30 Ff BGS I.D. of auger casts (3.25Inch) too narrw to allow for addtilon of bantonite chips 

around nsar pqe. To awed bndglng bentonne chips, auger casts were pulled before emplaclng bentonlte seal. raaulting m cawng of fomxMnal mateM OVCT 
prewousty mimttoned dapth mtetval 



MONITORING WELL DEVELOPMENT SHEETS 



0 R Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page/of / 

Well: Irdd -47wo/ Depth to Bottom (fl.): d 7. AS Cl/c ) Responsible Personnel: -&& & T//n m7c ,& z&h 6 
Site: &w//p &549ti~ Static Water Level Before (ft.): s%,&k) Drilling Co.: 6+&1’& .J,‘,A+?$ z?z%~ 
Date Installed: pk-uy- 94 

e Static Water Lt?Vel After (fl.): 5s. ~6( 11~) Project Name: .!%I &f. t Fp &x.~ 7%~~ &k?&+ 1~. 3 I&V 2~) 

Date Developed: 0 7 ‘01 d Y ci Screen Length (ft.): +o Project Number: 75 71 
Dev. Method:suhdq;% /wM Specific Capacity: /. H3 
Pump Type: $“~~Ar+ti,& m Casing ID (in.): 9’ 



Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page/of / 

Well: Site: z;$; d;&$;;, Depth to Bottom (fl.): 66 07 (f/c ) Responsible Personnel: % &w!K~, 7/k &%, p,;& pmkf6 
Statrc Water Level Befor;! (ft.): 5% 6, <r/c) Drilling Co.: /7/,,,‘4+ 4 ,4%, Lp4.J TN&#=) 

Date Installed: U6 -/Q - 49 Static Waler Level After (ft.): $5.6~ frry1 Project Name: Mw ;;3& + FP IQ,uu , ,-, 
Date Developed: 0 7 -VI- Y’S’ Screen Length (ft.): do Project Number: 75 76 

FJh/rcl u/ /?‘k## A&. 9 /qOC ;?3 

Dev. Method: k/&sw~&t PUMP Specific Capacity: /. 8 1 
Pump Type: 3 “~&*/r/i/, &Z&J Casing ID (in.): 5’ 

/‘j PE +116rq 
Time bw Cumulative Water Level Temperature pH Specific Turbidity (NTU) 

Water Readings (Degrees C) 
Volume (Ft. below TOC) 
(Gal.) 



0 R Tetra Tech NUS, Inc. MQNITORING WELL DEVELOPMENT RECORD Page/of / 

Well: 77 da - ~7~03 Depth to Bottom (ft.): 6E o 4 (7/f) Responsible Personnel: ..&A &,&&A , z+ ,&a>. R/;k %A& 
Site: A&/Mp &#+Q~ Static Water Level Before (ft.): 5S.Wt..f) Drilling Co.: CZ+~’ 7,r-9/dc. I%,,&,, D//;//,A~ 
Date Installed: #i- 29 - Q9 Static Water Level After (ft.): SS.!J/ (r/c) Project Name:&U Zw- 7 rP ,Gu+Y~ z +4c. ef H&+4 ,t&rd) 
Date Developed: o 7-%?- 99 Screen Length (ft.): ;lo Project Number: 75% 
Dev. Method: Ju~M+Q& &+.A Specific Capacity: 8. Bsl 
Pump Type: 3” CM-,-& ti&w Casing ID (in.): Y 



0 R Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page/of / 

Well: 7722 - MWW Depth to Bottom (ft.): dd.oe e/c) Responsible Personnel: .$I% &,4&t, Z.& ,&f,<, fl;&k ~~~~~ 6 
Site: A&& &M~.rc Static Water Level Before (ft.):= q//.+ic)Drilling Co.: /%,:,& D/l)/, +, dqd pJhqc 
Date Installed: J%-.?u- 99 Static Water Level After (fl.): ,c;ss ?(rl~\ Project Name: fl~4.w + FP &c~~.,~ ,VJf 4 &d&,. ;[dd(,~> 
Date Developed: 0 7-w - 99 Screen Length (ft.): 20 Project Number: 75 76 
Dev. Method: $&nr~ti ik HU+ZD Specific Capacity: 3.65 
Pump Type: 3 “s,,&,&~G r%.+&r Casing ID (in.): Y 



0 R Tetra Tech NUS, Inc. MONITORING WELL DEVELOPMENT RECORD Page/of / 

Wetl: J7-s - /‘I 4w~~ f 69 
/ 

Depth to Bottom (ft.): 
We: /t/WRp &7%mw Static Water Level Before (ft.): $6 . X ’ 
Date Installed: 

I - 
qh~ 17 7 Static Water Level After (ft.): c6 , c ’ 

Date Developed: 7 & aj7 ‘i Screen Length (ft.): /o / 

Responsible Personnel:,eAn UOL~~ 
Drilling Co.: AOI.~P#~ DAZUL~EIG 11d.7 Y~sT/NC 

Project Name: ti)rvl PP fl47UPAC~k /if 3’1 

Project Number: 3 S- 3 C - 7@02 CT0 283 
Dev. Method: ~#/IUVJ Specific Capacity: fl 4+ d. q &+!! 
Pump Type: &-Y/Y,v, 2 ” 3 &. Casing ID (in.): 2 ” 

6/J&J &A.- f-&d 
‘Time I Pump Flow 1 Cumulative I Water Level1 Temperature 1 pH 1 Specific 

I 
1 D.O. I Turbidity I Remarks 

Conductance 
W-G 

m-r 

~ @w/L) (NW 
I I 

(odor, color, etc.) 

i 



GROUNDWATEA SAMPLE LOG SHEETS 



0 

R Tetra Tech NUS. Inc. GROUNDWATER SAMPLE LOG SHEET 

PageI of / 
r I 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
i Monitoring Well Data 
[I Other Well Type: 
n QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 
Type of Sample: 

iv Low Concentration 
0 High Concentration 

. 

. . , 
MSlMSD Duplicate ID No.: /n c?s:dV I 



0 

R Tetra Tech NUS, Inc. GROUNDWATER SAMPLE LOG SHEET 

PageL of 1 

Project Site Name: 
Project No.: 

0 Domestic Well Data 
1 Monitoring Well Data 
fl Other Well Type: 
0 CIA Sample Type: 

Sample ID No.: 77hL,J -a-37&- c $9 
Sample Location: 7x22- /33’,,y4 
Sampled By: :?7 U‘. n% /J, J j&Q;;, 
C.O.C. No.: 
Type of Sample: 

1 Low Concentration 
0 High Concentration 

iAMPUNG DATA: 

)ate: 0/,; /2)- 9’; Color pH S.C. Temp. Turbidity Do ORP other 

‘ime: /11/c viinal staadard ms/ao ‘C NT-U UIV NA 

lethod: q,,,d.,+//-( ,d/r A ,++ c 1.d G.3 O.-/Y7 df.,q 11 3.07 -n.* - --/?.a? - 

‘URGE DATA: 

;AMPLE COLLECTION INFORMATION: 

Analysis 

7lC UC~CL 
CT C’ L SV@(r 

Preservative Container Requirements 

bC/ 9-U’ 076 &l/&f s u/.2/ 

- .- / L p+P.+/ 4h45?fc 



0 

R Tetra Tech NW Inc. GRCNJhl5WATER SAMPLE LOG SHEET 

Page / of ! -- 

Project Site Name: /L’UlRP n r*Bd,*4 Sample ID No.: ~~,C~-+,-~,d-L,? 
Project No.: 7?< Sample Location: ‘i-;2J - mml 

Sampled By: m u’ot~~ , .J .+/7.;, 
0 Domestic Well Data C.O.C. No.: 
1 Monitoring Well Data Type of Sample: 
fl Other Well Type: 1 Low Concentration 
1 CIA Sample Type: t;~/~, r:.d//ru~x (6//&O 0 High Concentration 

~ 

Well Casing Diameter 8 Material 

Preservative 

Kr’ / 

. .- 

Temp. Turbidity Do ORP Other 

Temp. 6) Turbidity DO b-d I.. k-w) (o/a/ 

624. I 
I”-.-.-“.7 , 

‘794cr O.&C s&- IA” 9 

Container Requirements 

%r- N&-j L 4 &,-, &.,.- / 

/ c A?+&, h‘ory/( 

Collected 

d * 
f 



IRI Tetra Tech NUS. inc. GROUNDWATER SAMPLE LOG SHEET 
\ 4 

Page / of / -- 

Project 
Project 

Site Name: Sample ID No.: m -JJ-/nw -n3 
No.: . _-.. Sample Location: 

Sampled By: 
0 Domestic Well Data C.O.C. No.: 
1 Monitoring Well Data Type of Sample: 
0 Other Well Type: 
n CIA Sample Type: 

1 Low Concentration 
0 High Concentration 

;AMPLlNG DATA: 

bate: 06 -1 q- 59 Color PH SC. Temp. Turbidity DO ORP other 

‘ime: /a30 ViSOIll simuiard m!3un 'C mu mgn mV NA 
J ./JJ& / 
‘URGE DATA: 

‘otai Vol. Purged WL): Ljq I I I 

iAMPLE COLLECTION INFORMATION: 

Analysis 

7Cf VOff- 

7cL SV6c/ 

Preservative 

MC/ 

/).Cf.- 
I 

Container Reauirements 



T&a Tech NUS, Inc. GROUNbWATER SAMPLE LOG SHEET 

I 
PageL of / 

I 

I 
I Project Site Name: &.J f Rf A%l7t?‘C Sample ID No.: 77x/1/J -.?3 - d&u - 0, 

Project No.: 757x Sample Location: 7~~~~ MLJ0, 
Sampled By: k&f 4*,’ s-Afflrr, 

n Domestic Well Data C.O.C. No.: I; y7dl 
1 Monitoring Well Data Type, of Sample: 
0 Other Well Type: 1 Low Concentration 
0 QA Sample Type: 0 High Concentration 

Color pH S.C. Temp. Turbidity DO ORP Other 

viial Standard mS/cm ‘C NTU mV NA 
/ f .yu,’ 6.39 OSYC a/. / fE 3.L2 -n.fi - -4.0 - 

PURGE DATA: 

Date: de-/J - 9% 

Method: S-L, .w& puhhp 

Monitor Readtng (ppm): 12. G 

Well Casing Diameter 8 Matenal 

Type: 9 “-&d 90 Afl 

Total Well Depth (TD): G 7 -30 ’ 
Static Water Level (WL): 5 7. 22 

One Casing Volume@L): 6 Sbr 

Start Purge (hrs): i ?2 

End Purge (hrs): I&+ t I I I I 

Total Purge Time (min): @ @ 

Total Vol. Purged (@.): &/ L I I I I I I I I 
SAMPLE COLLECTION INFORMATION: 

Preservative r Container Requirements Collected 

kc/ 9-u m L u/h-I Of,,, r 3 
- .G- / L urn&/ A& /< p7 

A??/ 47f&~C~~C/hr: 3-h rr+..r-fl~.-J -74 A/ cd /PArv ,4c- f(/;J'4+. 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 

S/G&-- -%+-- 



SOIL SAMPLE LOG SHEETS 



m Tetra Tech NUS, Inc. SOIL 8 SEDIMENT SAMPLE LOG SHEET 

PmlP f nf./ . ‘3-A w. - 

Project Site Name: /2/A//;4p B&&*r Sample ID No.: 
Project No.: 7r76 Sample Location: 

Sampled By: 
[I Surface Soil C.O.C. No.: 
1 Subsurface Soil 
[I Sediment Type of Sample: 
0 Other: 1 Low Concentration 
0 QA Sample Type: 0 High Concentration 

iRAB SAMPLE DATA: * 

bate: Of-03 - 9 Y Depth Color Description (Sand, Silt, Clay, Moisture, etc.) 

‘ime: / ?rc/ /f fu 4: I/- m. 76 c. SoPd, ShmH J&y, su* 

lethod: &f&b 54’- 56/ SLsoJy Cf@y +/fey 

lonitor Reading (ppm): 7y. < 
bkf/v.nllr 647 s*,n//ry, @f&J 7w@A.e 

Lade+ 
:OMPDSITE SAMPLE DATA: 

llonitor Readings 

iAMPLE COUCTION INFORMATION: 

Analysis 

771 /Yuc.r 
7CL svot, 
7Fw Gwo 
7.3% APO 

Collected Other 

/ -/7.u.- 

- . .- 
/ --/I.--- 

d-cr.- 

MAP: 

. 

:ircle if Applicable: Signature(s): 

MSlMSD Duplicate ID No.: 

R- 17;;’ 



lrtl Tetra Tech NUS, Inc. SOIL 8 SEDIMENT SAMPLE LOG SHEET 

\ J 
PageL of ./ 

Project Site Name: 
Project No.: 

0 Surface Soil 
1 Subsurface Soil 
fl Sediment 

Sample ID No.: ~~~-~~-5g-~p-57~y 
Sample Location: mf f2. 5~ 2 
Sampled By: 5. prjFdG@ 
C.O.C. No.: flRO? 

Type of Sample: 
0 Other: 1 Low Concentration 
0 QA Sample Type: 0 High Concentration 

3RAE SAMPLE DATA: 1 

Bate: H-07-- 99 Depth Color Description (Sand, Silt. Clay, Moisture. etc.) 

5me: /r/ctO B/d * &I 6& m. ti tic. S&9& 

lethod: G/ub 5f-SY I 6#6r k/v dir &7 *f--y rQ/b,ru// 

donitor Reading (ppm): 7 ‘7 ui!Yb WH/S&*t;r// 

:OMPOSlTE SAMPLE DATA: 

Range in ppm): 

iAMPLE COLLECTION INFORMATION: 

Analysis 

7-pk/ AeQ 
7PM QRc7 

Container Requirements 

01 5ul fd//u/(r 

f/j L/o? h?bXJ z- 

Other 

)BSERVATIONS I NOTES: MAP: 

;ircle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 



I-rtl Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

\ 9 PageL of ./ 

Project Site Name: AAihrQP kif-hsd&/ Sample ID No.: 7Tm--)2-~g43-ns7 
Project No.: 7576 

[I Surface Soil 
1 Subsurface Soil 
fl Sediment Type of Sample: 
0 Other: 1 Low Concentration 
0 QA Sample Type: .n High Concentration 

‘RAB SAMPLE DATA: . 

ate: Of .-Qg - Y 9 Depth Color Description (Sand, Silt, Clay. Moisture, etc.) 

ime: /yYO II. Ifi b/n 33 

r.‘-s7‘ 
m. 720 i/d. SW&, sjffy c&y 

lethod: &f&& rriK d/n, &4/c/. AA hu 
lonitor Reading (ppm): 7A.4 @/U~yr-bj. 6&T 

s.3h-y i u;/ y, *r/ 
d err/u % rJrf 

OMPOSITE SAMPLE DATA: 

:ircie if Applicable: Signature(s): 

MWMSD Duplicate ID No.: 

b-1,7 



0 
R Tetra Tech NUS, Inc. SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Page1 of. 1 

Project Site Name: 
Project No.: 

0 Surface Soil 
1 Subsurface Soil 
I] Sediment 
[ Other: 
[I QA Sample Type: 

Sample ID No.: ~M~JJ-Q+v~- q~y 
Sample Location: 8.~2~. ~QY 
Sampled By: .!c. R/L%& 
C.O.C. No.: L 

Type of Sample: 
1 Low Concentration 
[I High Concentration 

Range In ppm): 

;AMPLE COLLfXTlON INFORMATION: 

BSERVATIONS I NOTES: 

I I 

IMAP: 

\ 
irclc if Applicable: Signature(s): 

MWMSD Duplicate ID No.: 

s&a- 

- :n 



IRI Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

Pam / af. / 



0 R Tetra Tech NUS. Inc. SOIL IL SEDIMENT SAMPLE LOG SHEET 

PageL of / 

Project Site Name: 
Project No.: 

[I Surface Soil 
1 Subsurface Soil 
0 Sediment 
0 Other: 
[I CIA Sample Type: 

Sample ID No.: 77Nu~+~~~-ti~-~~~7 

Sample Location: pat d2, ~~86 
Sampled By: 
C.O.C. No.: 

5; p/, 

AZ& 

Type of Sample: 
1 Low Concentration 
0 High Concentration 

%?A6 SAMPLE DATA: . 

late: Od- 23- 99 Depth Color Description (Sand, Silt. Clay, Moisture, etc.) 

‘ime: /J/or 

lethod: fihv6 ss-s- 7’ 
VM /A -Ai b/A, #w9+ 4 %J f. SG4 Joy. # s 04 
b/fl -o-F/ @@%K r/yra, + s//e 

lonitor Readlng (ppm): 0.0 
ffj mffi4 7’0 morlJ/*+ 

:OMPOSfTE SAMPLE DATA: 

Range in ppm): 

iAMPLE COLLECTION INFORMATION: 

Analysis Container Requirements Collected Other 

7PH 6.20 (3) Sr 5 /o/r/ -/7-4.- 

72522 AR0 f/J Yea C&J 72~ -HP.4 .- 

WERVATIONS I NOTES: 

:ircle if Applicable: 

MWMSD Duplicate ID No.: 
. 

n 



Tetra Tech NUS, Inc. SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Type of Sample: 
1 Low Concentration 

i] QA Sample Type: fl High Concentration 

Monitor Readings 



bl Tetra Tech NUS, Inc. SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Project Site Name: 
Project No.: 

0 Surface Soil 
1 Subsurface Soil 
0 Sediment Type of Sample: 
0 Other: u Low Concentration 
0 CIA Sample Type: .n High Concentration 

The 1 wth I color 1 huriptlon (Sand, Silt, Clay, Moirhrd 
1 I 

dethod: 

Range in ppm): 

iAMPLE COLLECTION INFORMATION: 

AMlVSiS I Container Reouirementr I Collected 1 Other 

BSERVATIONS I NOTES: 

Lircle if Applicable: 

MSIMSD Duplicate ID No.: 

I 



0 
R Tetra Tech NUS. Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

/ 

Project Site Name: 
Project No.: 

0 Surface Soil 
1 Subsurface Soil 
[I Sediment 

Sample ID No.: 7~~~~ -J2-M4+~r7 
Sample Location: r;lac f2, jso 9 
Sampled By: c, pc&M~O 
C.O.C. No.: 

Type of Sample: 
1 Low Concentration 
0 High Concentration 

Duplicate ID Nd.: 



Tetra Tech NUS, Inc. SOIL 8 SEDIMENT SAMPLE LOG SHEET 

PageL of / 
1 r c 

F 

a 
Da 

Tir 

Ml 

MC 

CC 
I 

Ml 

Ml 

(R 

Wject Site Name: 
Droject No.: 

0 Surface Soil 
1 Subsurface Soil 
0 Sediment 
[I Other: 
0 QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
I Low Concentration 
0 High Cancentration 

UB SAMPLE DATA: 

k?: 07-/y- 9y 

ne: /3YS 
mod: /sfUS’ 
miter Readlng (ppm): 0. 0 

>MWSKE SAMPLE DATA: 

PMPLE COLLECTION 1NFORMA7IONz 

Analysis 

T’pH f.GRo 

/PH AR0 

Collected Other 

- n.u.- 

-n.u.- 
1 
I 

I 
BSERVATIONS I NOTE& 

MWMSD 
I 

Dupllate ID No.: 



Tetra Tech NUS. Inc. . SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Paae / of i 

Project Site Name: 
Project No.: 

0 Surface Soil 
1 Subsurface Soil 
0 Sediment 
0 Other: 
I] QA Sample Type: 

IRAB SAMPLE DATA: 

mate: 0 7-2~ _ 4 y 

mle: /&OO 

lethod: c;/c16 

lonitor Reading (ppm): 0. 0 

Sample ID No.: IJM~,S- 7~-srp- /,-s~s< 
Sample Location: ~~~ -p2 x&,1 
Sampled By: 5. pc~+,fi 
C.O.C. No.: dC+T$ 

Type of Sample: 
1 Low Concentration 
0 High Concentration 

Depth Color Description (Sand. Slit, Clay, Moisture, etc.) 
tiuur. /x b//1 -b-s, 4-l’ fa c. su.aJ, f/: y/-c/, * 

53 ‘- 55 ‘ ~/qyy&/- 
ok f&J 

yy +&+ / (‘“rey 4 12 
n’omo 4, / Jr4 /~97i~rLir~cJ 

WklfApphbk: Signature(s): 

MSlMSD Duplicate ID No.: 



0 
R Tetra Tech NUS, Inc. . SOIL & SEDIMENT SAMPLE LOG SHEET 

PageL of 1 
1 

Project Site Name: 
Project No.: 

0 Surface Soil 
m Subsurface Soil 
n Sediment 
0 Other: 
0 QA Sample Type: 

Sample ID No.: 7z#W-.a au - F6 60 
Sample Location: mf ,T2 pk y Ab, f yl,, 
Sampled By: h h&/Y u/r/ 
C.O.C. No.: 

Type of Sample: 
1 Low Concentration 
0 High Concentration 

I 
DBSERVATDNS I NOTE& 

acIell~ ” 

MWMSD Duplicate ID No.: 

7720;%9& - 

I I 
Signature(r): 

-- 



0 
R Tetra Tech NUS, Inc. SOIL 8 SEDIMENT SAMPLE LOG SHEET 

Page/ of ./ 

Project Site Name: /vb!!/?P B&/**c Sample ID No.: n&~-~-58-,3- r7~5 
Project No.: 7576 Sample Location: pot a, ~13 

Sampled By: 5. ppjffi~. 
[] Surface Soil C.O.C. No.: 57ao.r 
m Subsurface Soil 
0 Sediment Type of Sample: 
0 Other: fl Low Concentration 
[I CIA Sample Type: 0 High Concentration 

;RAB SAMPLE DATA: . 

bate: 07-d/- 9Y Depth Color Description (Sand, Silt, Clay, Moisture. etc.) 

‘ime: / sco ir/l/. 8 bn-.pg-. .m. s6 c. so+ SM. y&c// t/ 

dethod: G[& 1 57‘-59’ 6/;-w--- “I’H/rby 7% sm. s/k/r/y e 7%- 
donitor Reading (ppm): 0.0 Y If 4e re /dy*-+ , r/ /~~&,.&J 

Range in ppm): 

I I I 

XSERVATIONS I NOTES: MAP: 

p/6wf n/u. 3 u 
$.#)u/f u-h-c y7@fiJ of /‘//a -3 &P/L/ ,A . 

b-J*7 

b../c/,p+~ Au-y& of, /;r J&/ /JO0 h? 

5+x&- 9+--f ++i/~J &/i+T +c!! duyy,c 
+a sump/c r%idai F/J Qs,02 p&G 

+zuw c/. Aspw P-/J Arrm Pwd 

Circle if Applicable: Signature(s): 

MSIMSD Duplicate ID No.: 



0 R Tetra Tech NUS, Inc. SOIL & SEDIMENT SAMPLE LOG SHEET 

PageL of / 
1 

Project Site Name: 
Project No.: 

0 Surface Soil 
1 Subsurface Soil 
0 Sediment 
0 Other: 
fl QA Sample Type: 

Sample ID No.: 
Sample Location: 
Sampled By: 
C.O.C. No.: 

Type of Sample: 
1 Low Concentration 
0 High Concentration 

ate: n 7 _ -72 - 49 I DeDth I Color I k !WXiptiOn (Sand, Silt, Clay. Moisture, etc.) 

*. * / saw, fi S/H/6/.-~ % 
s-m. S/H 

BSERVAllONSJNoTEs: 

hle#Appkdu 

MSIMSD Duplicete ID No.: 

- 1 : 

Signature(s): 



GROUNDWATER LEVEL MEASUREMENT SHEET 



&a Tech NUS. Inc GROUNDWATER LEVEL MEASUREMENT SHEET 

NWIRP Bethpage 

Personnel: 

Measuring Device: 

Water Level 

Indiomtor Rending Free Product 
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I 

Date 
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Date 
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Conditions of Receipt 

1. ReceivedBy 

2. Received By 

SRt3hlQwMBy 
. 

Date ?-me 3. Rt?Cl%?dBy 
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Chain of 
Custody Record 

CnV 

PnqectName 

I Anal 
more 

I I I I I 
I 11 :r I 

Matrix Confainers & 
Preservatives 

Sample 1.0. No. and Description 
(Confalneraforesd,aamplemaybe COmtfMdOnOIll?linel I 

Dab 
I 

fi-- l11,L I IEIPI%I- 

Possible Hazard Identifkation 
I I I I I I I I I I I I I. I I I I 

Sample Disposal 

Dale 

44 E Lab NIJI 

fysis (Al 

0 hantefra 

‘-074 - 47 
Cha/n~fCuedyN~~~~ 4 7 7 

nber 
- 

iziG 
is neet 

Page/ of 1 

I 

I Special Ins ttuctions/ 
Conditions of Receipf 

a Non+kard 0 F&mmabhs 0 Skh hitant 0 Poison B q Unknowi 10 Return To Chnt 0 &pod Byf.ab 0 A&b FLY Monfha blgw #ml 3 mmfhs) 
hn Atwnd ?7me Requhd OC Requin?menfs (Spedfy) 

q 24Houfs q 4SHours q l7CJays 0 MDays q 21DayS q Ofher 
Dale Time 1. Receikwd By Dale Tk7le 

- Lx- Jr/-W /$a& 
Oate Tiie 2. Recdved By Date Time 

3. RethpMedBy Date me 3. Received By Date 7ii 

commenh 



0 hanterra 

Sample I. 0. No. and Description Date Time Sample Tvpe Total Containers ‘3 3 
Volume Type No. 

Preservative Condiiion on Receipf \ 1, 

-a -s&Y-cw-sss7 d6-d3-9Y/vur SuJLmw? /J-9 ~,,,t=v 3 AYUAJE 3 
aa -S/?-06- <ss 7 ulf-27s 93 J’27-r .cu/&&&Qg ‘/tip 6LUJJ / ~‘=viE / 

/ 

Special Inshctions 

Possib/e Hazard ldenlilicalion 

cl Non-Hazard 0 Flammable 
Turn Around Time Requwed 

cl Mmlal u Rush 

.* 
3. R-shed By 

Comments 

0 Skin Irrifanf q PoisonB cl Unknown 
OcLevel - 

0 1. 0 II. q ‘rrr. 
Dale Time 

&-gr-v y / 736 
Dale Time 

Date Time 

1 Sample Disposal 

0 Return To Client 
Projecf Specific (Specify) 

1. Received Sy 

2. Received By 

3. Received By 

0 Disposal Sy Lab 0 Anhive For Monlhs -.__ 

--- 
Dale Time - 

Dale Time 

I_-.. _ ._ 
Date - Trme 

I 
.~ 



Chain-. 
Custody Record 

” s hanterra 
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P+ct Manager Date Chain 01 Custody Number 

3x-Al-Y9 57204 --- 
Lab Number 

A9 I /saao Al sr/lo&awa G-7// &l-P&P 
Pnject Name Cam’erAVaybill Number 

H/HP &7#f?9& Y /H/,3 BEI 3 -1.3 3 / Sd 
ContracVPurchsse OderKhmte No. 

Sample Ml. No. and Description Date I I Time Sample Type 

I I 

‘; 
P 

_1% 
Condition on Receipt c 

---A -. 

I 

I 

l- 

- -I 

ds - 

- 

.-. 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 

- 
- 
- 
- 
- 
- 
- 
- 
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.-. 
- 

- 
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- 
- 

- 
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.- 
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-. 
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- 
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- 

Special lnstnrctions 

q Non-Hazard Cl flammable Cl Skin lrfitant Cl Poison B Cl Unknown Return To Client 0 Disposal By Lab 0 Archive For Months 

Turn Around Time Rewired 1 M: l.eve/ , Project Specitic (Specity) 

cl Normal il Rush q 1. q tt. Cl //I. ___ -. ___- 1. Received By Date rime 
___- 

2. R&t@ished kl$ ’ Date Time 
I 
Date Time 2. Received t3y 

I I 

3. Retinquished By 
I I 1 __----- ---~ : 
Oate lime 3. Received By 

Comments 



. 

c rhanterfa Chain 
Custody Record 

Projed Manager 

Aw11 l?icqbm-- 
Telephone Number (Area CodeVFax Number 

Dale 

&g-09- 99 
Lab Number 

Chain Of Custody Number 

57694 

Sampte 1.0. No. and Description 
I 

Date 
I I Time Sample Type 

i I I I 

--k--t-t------ 
l I I 

Special Instructions 

Total Containen 
Volume Tvoe I No. 

Presetvatiw3 Condition on Receipt 

I I I I 
I 

An - 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- 
- 
- 
- 

Possible Hazard Mentificalion 

0 Non-Hazard q Flammabh9 
Turn Around Time Required 

Sample Disposal 

Cl S&in /&ant 0 Poibon B Cl Unknown 0 Return To Clfenr 0 Dispose/ By Lab Cl Archive For l Months 
1 oc level , P@d Spc/fic (Speci&) 

Cl Nomlal u Rush 1 Of. q lt. O/N. 
1. Relinquished By Dale Time I. Received By Dare 

- 
Time 

“x-0 Y -Yy /c1@ 

I 

Dale 

I 

rime 2. Received Sy 

I 

Dare 

I 

Time 

3. Wnquiehed By 
I I I 

I 

Dale 
~-1 __ . ..--_ 

I 

Time 3. Received By 

I 

Date Time 
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Chain ot 
Custody Record 

Projecl Manager 

&km f%?sw9rK 
Te/ephone Number (Area CodeJrFax Number 

SL hanterra 

08/e 

06-O& -qq - 

Chain Of Custody Number 

57693 

Sample I.D. No. and Desctiption 

Sped lns/ruc/i& 

Sample Type 
Total 1 FrfrsNo. 

Volume 

Lab Number 

1 Page - 
Am - 

- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 
- 

- of / / 
- 

- 
- 
- 

- 
- 

- 

- 
- 
- 
- 

- 
- 
- 
- 
- 

Possib/e Hazard ldentilication _. 1 Sample Disposal 

0 Non-Haztird 0 Flammable 0 Skin /nilan/ 0 Poison 6 0 ’ Unknown 1 0 Return To Clienl 0 Disposal Sy Lab Cl Archive For Months -- 
Tum Around Time Required IOCLWd , Pr@ec/ Specific (Specify) 

u Nomal u Rush 0 1. cl II. q 111. 
Dale Time 1. Received By Da/e Time 

cuW&:- Y9 /two 
Dale . 7ime 2. Received By 

3. Re/lnquish-ad Lly Dale lime 3. Received By 

Commenls 



Chein 
Custody Record 
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ds - 
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- 
- 
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- 
- 
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- 
- 
- 
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- 
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- 
- 

- 

- 
- 

- 
- 
- 

- 

- 
- 
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- 
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- 

- 

- 
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- 

1 

- 

- 

- 

- 

- 

- 

- 

7 
- 

- 

. 

Sampte 1.0. No. and Description 
?fS 

No. 

z 

Preservative Condition on Receipt 

- 

- 
- 

- 
- 

Special lnsb-uctions 

Possible Hazard ldenfification 1 Sampe Disposal 

0 Non-Hazard 0 flemmable 0 Skin lrritanf q Poison B q Unknown cl Relum To Clienf -- 0 Disposal Ely Lab q Archive for Months 
Turn Around Time Required oc Level Projecf Specilic (Speciry) 

__-- 

cl Normal cl Rush q /. q //. cl//L 
1. Relinquished Sy Dale lime 1. Received Sy Date Time 

- 0 7. P-9 /6.3n 
Dale nme 2. Received By Date Time 

3. fkdhquiti By 
I_ ._..._ _ 

I 

Date 

I 

nrne 3. Received By 

I 

Dare Time 

I 
1 I 

conwnenb 

I 



CHANV OF CUSTODY RECORD 
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STATION 1OCATlON 

. I 

DATE /WE: RECEIVED BV(SlGNATUKE): KELINQUIHED BV (SIGNAVUKE): DAVE / mE: RECEIVED BV(SIGNAfClRE): 

I 
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I I 

KEUNQUISHED DV (SIGNATURE): DATE / flME: KECEIVED FOK l.ABoKA~o(IV KV DATE I TIME: KEMAKKS: 

I 

. (SIGNATUKE): 

I 
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Date Tiie 2. Received By 
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Date / Time -~-_ 
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I --. 



II - 
Chain of 
Custody Record 
cuA4121 
client 

~~~ EC.. MU-5 
AMress 

Project Mana*r 

v 
0 hanterra 
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Turn Arwnd Time ffequired oc level Project Specific (Specity) 

q Normer u Rush 01. q a cl/IL --~___-- ~~- 
Dale Time 1. fieceived By Dale Trme 

&-JS-9 7 MS0 
Date Time 2. Recehd By Date Time 

3. Rehqubhed By Dale lime 3. Received Sy 
__-.-- ~. I __--. 
Dale 

-L 

Trme 

_.---_- -..~- ._ --~__ - 



Chain of 
Custody Recdrd 

Quanterm, Inc. - Pitlsburgh PA Lab 
460 Wllllhrii PM Wwj 
Plttsbuqjh PA 15238 

* “uanterra 

1 Pn$ecl Manager 1 Date I Chain Of Cusrodv Number - --- - 

Sample 1.0. No. and Description Dale fime Sample Type 

I 

&U/b R?K m-/3-41 
L9bptme Number (Area Codh)Fax Number Lab Number 

I 

Tofal Containers 

mJ~e Tvpe 1 NO. 
Preservalive Condiiion on Receipf ; 

\ 

/dO,+d Yomf I f j/r/ 3 

77A/UJ-a-~w bup-o/ 2s ffH/Qc JRA’PL& t:/Efr 
Possibte Hazard IdenlilrcalG 

a U/l/m7FJ. /L?+ L .I/ /3;r</mso fuA . . 
Sample Disposal 

774&33a /nLJ - 02 

0 Non-Hazard 0 Flammable 0 Skin krifanf 0 Poison 6 n Unknown cl Return To C/&f q DisposalSyLab q ]ArchiveFor Months 
Turn Around 77me Required cc Level Pqw sjx?ci/ic (Specky) 

- 

cl Mnmal t.l Rush 0 1. cl II. q M. 
Dale 7ime 1. Received 6y 

-~ .-- - _ 
Date Time 

06-/J - Yv /soa 
Dale Time 2. Received 8y Dale 

1 

Time 

3. ReNnquiahed By 

comments 

Dale 7ii 3. Rmived By 
---~- __.. -~ 

Dale 

I - ..--.-- 

Trme 

I 



APPENDIX C 

SLUG TEST CALCULATIONS 



CALCULATION WORKSHEET orar NO. 1.110 (olao PAGE - OF- 

CLIENT JOB NUMBER 

&/WY 7576 
SUBJECT 

HYMflb+/C &J&l uly/u/yY f &cUL #7/6&j fi& R/e f%i-?d 3’r fi T&yJ 
BASED ON (DRAWING NUMBER 

APPROVED BY DATE 

I d9-a3- y9 



CALCUIATION WORKSHEET orarno. lww (ol~o PAGE OF 

CL’ENT c! 5. n//gQ f 

JOB NUMBER 
7576 

SUBJECT 

/@5&9(y//c &wT-7/u, 77. hwm/6dr /a J@S~~&?d JifAs z37 
BASED ON DRAWING NUMBER 

/e Sk-r/ mE7Am 
BY CHECKED BY APPROVED BY DATE 

(2 - hoc2 r/%i m-03-47 



CALCULATION WORKSHEET orar )lo. wvs ,ot.w) PAGE - OF- 
t 
Cl IFNT ) JOB NUMBER 

S’ 



‘H
/H

 



SEIOOOC 
Environmental Logger 
08/30/99 
8:20 
Unit#1518 
Test2 
Monitoring WelllT22-MW03, Rising Head Slug Test 

Type Level(F) 
Mode Surface 
I.D. 00003 
Reference 0 
Linearity 0.01 
Scale factor 9.93 
Offset 0.02 
Delay mSEC 50 

Step 0 08125199 
14:46:47 

0.0466 -0.601 
0.05 -0.57 

Elapsed Time INPUT 1 

0.08 -0.366 
0.0833 -0.347 
0.0866 -0.335 

0.09 -0.319 
0.0933 -0.307 
0.0966 -0.294 

0.1 -0.282 

t 0.121 -0.2221 
I-- 0.12331 -0.21 16 v 

0.12661 -0.206 
0.131 -0.2 

I 0.1566! -0.151 

0.2166 -0.084 
0.22 -0.081 

0.2233 -0.078 
0.2266 -0.075 

0.23 -0.075 
0.2333 -0.072 
0.2366 -0.068 



Elapsed Time INPUT 1 
0.24 -0.068 

0.2433 -0.065 
0.2466 -0.062 

0.25 -0.062 
0.2533 -0.062 
0.2566 -0.059 

I 029661 - 

-.-. 
I 

0.3133 -0.04 

0.3166 -0.04 

0.32 -0.04 
0.3233 -0.037 
0.3266 -0.037 

0.33 -0.037 
0.3333 -0.037 

ii.4833 -0.018 
0.5 -0.018 

0.7 -0.006 
0.7166 -0.006 
0.7333 -0.006 

0.75 -0.006 
0.7666 -0.006 
0.7833 -0.006 

0.8 -0.006 

I 8.61 0.0061 

-I 

5.4) 0.006 
5.61 0.003 

I I 

5.81 0.0061 

t 
9.8 0.003 
10 0.006 



:q ,)l. r s. 

HYDRAUM CONDUCTIVITY TESTiNG DATA SHEET I 

PROlEn NAME: .d’h&f,f,f? .&&~~f.. ............................................... WELUBORING NO.: ,~(Q~-pueGIj: ...... ...... 
PROJECT NO.: ..... 7.576. ................ GEOLOGIST. u . .. ....... ..I ..... .&ikO/4 ....... ... 
-WELL DIAMEfER: 

................................................... 
.+!z/h..i k.. 

..aJkk~ 4 
............ SCREEN LENGTH/DEPTH: 

...~~,.~~.~~..~.~~~ .). 
.~o.~~.~~~.~..i~..~~~~~...TES 7 NO.: 

STATIC WATER LEVEL ~Elevat~onl: 
d 

.. ..!. ..................... 
DATE: 

. 
................. 

... .... 
TEST TYPE (Rirtnq/Fallinq/Conrtant Hera): ./?lJ~~~..kh?~ A!. ...................... 

fkd.53 
CHECKED’. 

oL-2yL+y.. 
.............. 

........................... . ............ . ..... 

METHOD OF INDLJClNG WATER LEVEL CHANGE; &&d&q . . .I:. .... h.fi.~~d?.‘..~. PAGE / OF 3 

REMARKS 



H YDRAULK CONDUCTWIrY TESTING DATA SHEET 

PROJECt’ NAME: .d&tflk?. &%+&y.c . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . WELUBORING N0.:r&-mG3 

PROJEff NO.: . ..‘il.%..?& . . . . . . . . . . . . . . GEOLOGtSf: _ 
. . . . . . . . . . / 

..I.............................................................................,._........_..., 
-WELL DIAMETER: . .._.........._................. SCREEN LENGTH/DEPTH. TEST NO*: .d.. . . . . . . . . . . . . . .._.............................e.......... 
STATIC WATER LEVEL (Dcotn/Elcvrtmt): . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..._....! . . . . . . . . . . . . . . . . . . . . . . DATE: .&&.%!x~.~ 
TEST TYPE (R~engFallinqlConrtant Head: . . . . . . . . . .._....................................... CHECKED’ 

. . . . . . . . . . . . . . 
. . . . . . . . . . ..*.................................. : 



LO --- 
3 - --- 
8-e- 
. i --- 

6--- 

3--- 

4 v-e 

3-,- 

2--- 

I- 

9 
a 

-7 
6 



E
 

.I I- 

c 

‘H
/H

 



SEIOOOC 
Environmental Logger 
08130199 
8:23 
Unit#1518 
Test3 
Monitoring Well lT22-MW04, Rising Head Slug Test 

Type Level(F) 
Mode Surface 
I.D. 00004 

Reference 0 
Linearity 0.01 

Scale Factor 9.93 
Offset 0.02 
Delay mSEC 50 

Step0 08126199 
5:53:58 

‘Elapsed Time INPUT 1 
0 -5.503 

0.0033 -2.877 
0.0066 -2.325 

0.01 -2.958 
0.0133 -2.006 
0.0166 -1.495 

0.02 -1.426 
0.0233 -1.451 
0.0266 -1.416 

0.03 -1.385 
0.0333 -1.357 
0.0366 -1.313 

0.04 -1.282 
0.0433 -1.256 

I 

0.0466 -1.225 
0.05 -1.191 

0.0533 -1.159 
0.0566 -1.137 

0.06 -1.106 
0.0633 -1.081 
0.0666 -1.059 

0.07 -1.034 
t 0.07331 -1.0091 

0.0766l -0.984 

Elapsed Time INPUT 1 

0.08 -0.968 
0.0833 -0.943 
0.0866 -0.927 

0.09 -0.909 
0.0933 -0.89 

t 
I 

0.0966j -0.871 
0.11 -0.858 

0.1333 -0.717 
0.1366 -0.708 

0.14 -0.695 
0.1433 -0.683 
0.1466 -0.673 

0.15 -0.661 
0.1533 -0.652 
0.1566 -0.642 

t 0.181 -0.5761 

I 0.23661 -0.441 

C-II 



0.6 -0.062 
0.6166 -0.056 
0.6333 -0.05 

0.65 -0.043 

t 
-.- -.- 
3.81 0.0 

I 
I 

5.21 0.0151 , 
5.4 0.012 
5.6 0.015 
5.8 0.015 

6 0.015 
6.2 0.015 
6.4 0.015 



. 

WELL DwMETER: 

TIME 
ELAPSED 

I 

MEASURED DEPTH CORRECTION DEPTH TO DRAWDOWN 
TIME TO WATER (ft.) WATER (ft.) OR HEAD Ok) 

REMARKS 

(mm or WC.) 

HYDRAULIC CONDUCTIVITY TESTING DArA SHEET 

PROJECT NAME: h%@+.+....&+i’.c: . . . . . . ’ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
PROJECT NO.: . 7.5.76.. . . . . . . . . . . . . . . . GEOLOGIST: . ..th?%&‘t&. 

WELL/BORING NO.:~&+$&qy 

c/a , . . . . . . . . . &t?idktt . . . . . . . . . . . . ..I..............._.._. 

!a//50 I -L? b/ 

cf.//33 -0. 74 

0. i/d6 1 I -c7.7,b * 

C-1) 



. . . . . . . . . . . . . . . . . . . . . . . . . .._............. 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-..................................................... 

TEST NO*: ..z. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . DATE: .04.+!d.,.Z.~ ..*....... . . . . .._....................,.................. . . . . . . , . . . . . . . 
MEASURED DEP 



1 HYDRAULIC CONDUCTIVITY TESTING DATA SHEET 

WELLDIAMETER: 
. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.............................................. 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . SCREEN LENCTHIOEPTH: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TESTNO.: 3 
STATIC WATER LEVEL (DaotnrElcvrt8onk . . . .._....._ . .._...._..................? _......,_............. 

CHECKED: 
DATE: ,.O~~~.~~~~““‘““” . . . . . . . . . . . . . . 

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

REMARKS 



, 

HYDRAULIC CONDUCTIWTY TESTING DATA SHEET 

PROJECT NAME: &ti/Rp. .h?#jj% . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

PROJECT NO.: __.,. ?~.?6 

WELUEORINC NO.: ~;z,-~.fYs 

. . . . . . . . . . . . ..- GEOLOGIST: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-.................. 
-WELL DIAMETER: ,.............,._......,....._.. SCREEN LENGTH/DEPTH: ,, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . TESTNO.: 3 . . . . . . . . . . . . . . . . . . . 
STATIC WATER LEVEL (DmwElwatron~: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . I . . . . . . .._............. DATE:, a??.7..iz.c- ?Y . . . . . . . . . . . . . . . . . . 
TEST NPE (RianglF~llingKon,tonf Htad): CHECKED: . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . ..-...-.....-................................. 

0.3306 

0. $317 -0.27 



10 --- 
5 - --- 
8-m- 

7 --- 

6 __- 

Se-- 

3-,- 

2--- 





SEIOOOC 
Environmental Logger 
08/30/99 
8:16 

. Unit##1518 
Test0 
Monitoring WellIT22-MWO5, Rising Head Slug Test 

SetuDs: INPUT 1 

Type Level(F) 
Mode Surface 
I.D. 00005 
Reference 0 
Linearity 0.01 
Scale factor 9.93 
Offset 0.02 
Delay mSEC 50 

Step 0 08125199 
13:11:54 

1 Elapsed Time 7Fm-l 

0.0033 
0.0066 

0.01‘ 
0.0133 -0.313 
0.0166 -0.216 

0.02 -0.147 
0.0233 -0.103 

I 0.041 -0.0591 

Elapsed Time I INPUT 1 

I 0.1166l -0.0121 I 0.19661 -0.006l 

0.0566 -0.037 0.1366 -0.012 
0.06 -0.034 0.14 -0.012 

0.0633 -0.031 0.1433 -0.009 
0.0666 -0.031 0.1466 -0.009 

0.07 -0.028 0.15 -0.009 
0.0733 -0.025 0.1533 -0.009 
0.0766 -0.025 0.1566 -0.009 

I 0.181 -0.0061 



, 
0.2933 -0.003 
0.2966 -0.003 

0.3 -0.003 
0.3033 -0.003 
0.3066 -0.003 

0.31 -0.003 
0.3133 -0.003 
0.3166 -0.003 

0.32 -0.003 
0.3233 -0.003 
0.3266 . -0.003 

0.33 -0.003 
0.3333 -0.003 

0.35 -0.003 
0.3666 0 

I 0.46661 01 

t 9.61 -0.0031 



PROJECT NO.: .ZZ’d . . . . . . . . . . . . . . . . . . . . . . GEOLOGIST: ..~...&&&..,...ti...,h&.%i . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .._ 

-WELL DIAMETER: k?!-./,,q.. . . . . . . . . . . . . . SCREEN LENGfH/DEPW ~~~~.~~:.~.k;..~~~~~...tEST NO.: .._ .4! . . . . . . . . . . . . 
STATIC WATER LEVEL ~Elcvrtmt: . . . . . . . . . . . : m-J~-y~ . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 
TEST TYPE (RionqlFlllfng/Conrtont Nell): 

I I I I 1 

I 

L 

I I I I 

G2r 



10 --- 
3 - --- 

8 --- 

f --- 

6 --- 

5 --- 

W I I I 
2--- 

I 

: 7 

.6 

.09 

-08 

.07 

-66 

.05 



APPENDIX D 

ANALYTICAL DATA 



SUMMARY OF GROUNDWATER ANAiYTlCAL DATA 



-PW 
Aoc22 

summmy of AJutybal Ruulb 
Gmundwmar vocusvoca 

malnx 

numpb 

umpk 

uwde 

umpb-Oaf 

dOJV 
proj mmq 

GW GW 
TTNUS-22-MW-01 lTNUS-22 

7-fNU.S2bMWQl TfNUS-22 

NORMAL NORMAL 

12-Aug-99 15Aug99 

203 293 

Brayack. D. Bnyuk. D. 

GW GW GW GW 
lTNUS22-MW-03 ?TNUS-ZZ-kiW=D lTNUS-22-MW-04 lTNUS-22-MM5 
I-f’NUS-22-MW-03 TTNUSZZ-MW-DUP-Ol T-fNUSZZ-MW-04 ?-fNUS22-MW-05 

DUP DUP NORMAL NORMAL 
12-Aug99 12-Aug-99 12-At+99 12-Au9-99 
293 293 293 293 
Bnyuk. D. Bnyack. D. Bnyack. D Braywk. D. 

8LI.C , 

!OPROPANE 

)NE 

.- -2-PENTANONE 

IE 

I 
BROMOFORN I 

BROMOMETk 

I 1.4 J 

?OETHENE 1 2.5 U 
PnPRClPFNF I SU 

--DROETHANE 
I -. 

I 5u I 9.2 

E I ,II .I 07 
SU 5u 5u 5u 

I -.- - 1 -. 10 u 10 u 10 u 10 u 

I 7.6 I 4.7 J 5u 5u 5u 5u 

1.2.CTRICHLOROBENZEC 

1 .CDICHLOROBEWNE 

2.2’-OXYBiS(l-CHLOROPROPANE) 
2 A 5TRICHLOROPHENOL 

E 

9LENE 41 .34 1.9 J 25 2.4 J 10 u 

.POiNILINE 
10 u 10 u 10 u 10 u 10 u 10 u 

._. 5OU 50U 5OU 50U 5OU 50U 
‘LuITDnPYcunl .n II 10 u 10 u 10 u .n II .n II 

e... II 20 8’ 20 u I 

U 50 U 50U 
r I 

I 
Q-l Q-l II 

s-m., I v\“r I 1LI.V.. 

364-METHYLPHENOL 

3.3’-DICHLOROBENZIDINE 

3-NITROANILINE 

A&DINITRO-2-METHYLPHENni 

CBROMOPHENYL PHENYL E 

~-CHL~R~-%METHYLPHEN~ 

CCHLOROANILIF 

QCHLOROPHEN 

CNITROANILINE 

THER 
-- I I 50U 50 u 5OU “I I 
10 u 10 u 10 u 10 u 10 u 

-IL 10 u 1ou 10 u 10 u 10 u .- - 
JE 10 u 10 u 10 u 10 u 10 u 10 u 
YL PHENYL ETHER. 10 u 10 u 10 u 10 u 10 u 10 u 

50U 5ou 5OU 50 u 50 u 50U 

I” Y 

20 u 

5oU 

5OU 
VI II 

from pw22-sam.dbf 

fmm gw22-res.dbf 

from 9~22~msxls 1012 

D-l 



W-P 
AOC22 

SUmrMlYOf~lR~ 

Groundwmar Voc~voCt 

mmru 

numpb 

sample 

ucade 

sampb-dot 
A_ --. 

GW GW 

l-rNuS-22.MW-01 TrNuS- 

llNUS-22-MW-01 RNLJS- 

NORMAL NORMAL 

1 Z-Au949 lMUlJ-99 
9*-l 919 

DUP 
1 z-Au949 
,111 

GW GW GW 
llNUS22-MW-OfO l-MIS-22-MW-04 lTNUS-224&V-05 

T-MJS-224W-DUP-01 lTNUS-22-MW-M ~TNUS-~~-MW-O~ 

DUP NORMAL NORMAL 
1 Z-Au949 12.At@-99 12-Aug-99 
3RI 784 7K3 GIUJW, 

pruj mmag 
4-NITROPHENOL 

ACENAPHTHENE 
ACENA-. -. ..I. 

a.11 .,I” --- --- --- 
Brayuk. D. Bmyack. D. &iyack. D. Bnyack. D. Bmyrck 0 Bnyack D. 

50U 50U I 5OU I 50U I 50U I 50U 

1.5 J 1.3 
.n 

I” ” I” ” 

ISOPHORONE 10 u 10 ” 
+ 

N-NITROSO-DI-KPROPYIAMINE 10 u 10 

KNlTROSODlPHE 
. . . . . . . . . . 

NAPHTHALENE 

NITROBENZENE I 10 u I 10 

PENTACHLOROPHENOL CL I. 

PHENANTHRENE I 3.e J I a.1 

PHENOL I 10 u I 10 
PVPPUE 4l-i II ,n 

from gwZZ~um.dbf 

fmrn Q’&?Z-mr.dbf 

from gw22-ms.xls 262 

n-2 



SUMMARY OF SUBSURFACE SOIL ANALYTICAL DATA 



Beth Page 

AOC22 

Summary of Analytic Resuns 

Subsurface Soils 

nsample 

=mPh 
sample-dai 

coll_meth0 

CKP4 

prol-* 

l-TN%-22-SB-Ol-5456 TTNUS-22-SB-02-5759 TTNUS-22-SB-03-5557 TTNUS-22-SB-04-5759 lTNUS-22-SB-05-5559 TTNUS-22sSB-019599 lTNUS-22-S&0&5557 TTNUS-22-SB-07-5557 

TTNUS-22sSBOI-5456 lTNUS-22-S&02-5759 ITNUS-22-SB-035557 TTNUS-22-SB-O4-5759 lTNUS-22-SB-05-5559 TTNUS-22-SB-05-9599 lTNUS22-S&06-5557 TTNUS-22-W-07-5557 

03Jtm-99 07-Jun-99 OS-Jun-99 09-Jun-99 22-Jun-99 22-Jun-99 23Jun-99 24-Jun-99 

GRAB GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

283 283 283 283 293 293 293 293 

Bra@. D. Brayack. D. Brayack. D. Brayack. D. Brayack. D. Brayack. D. Brayack. D. Brayack. 0. 

from sb22-sam.dW 

lrom rb22-ms.dbt 

frcm sb22-ms.xls 



Beth Page 

AOC 22 

Summary ot Analytic Rasuh 

Subsurface Soils 

-.,. ..-- -- -- , 
(24-Jun-99 I 

frun sb2? wndbl 

from st .dbf 

from s’ As 
6 



Beth Page 

AOC 22 

Summary of Analylii l&ub 

Subsurface Soils 

lnsamola lTNUS-22-SB-01-5459 TlNUS-2246-02-5759 l?NUS-226943-5557 TTNUS-22-S&04-5759 lTNUS-2248-05-5559 lTNUS-22sSE-059599 TTNUS-22-SB-OS-5557 lTNUS-22-SB-07-5557 

I =mple ITNUS-22-SB-01-5459 TiNUS-22-SB-O2-5759 TTNUS-22-SE-055557 TTNUS-22-SB-04-5759 lTNUS-22-SB-05-5559 lTNUS-22-SB-059599 TTNUS-22-SB-09-5557 TTNUS-22-SB-07-5557 
SamoIls dat 03-JUII-99 07-Jun-99 w-Jun-99 O%Jull-99 22-Jun-99 22-Jun-99 23-Jun-99 24-Jun-99 --_r.----- 
COHJlWthO 

~~sroi 
Pro, mmag 

GRAB 

283 

Bmyack. D. 

GRAB 

293 

Bmyack. D. 

GRAB 

293 

Brayah. D. 

GRAB 

283 

Bmya&. D. 

GRAB 

293 

Bmyack. D. 
lmln II 

GRAB 

283 

Brayack. D. 

lwl u 

DU 
R II 

GRAB 

283 

Brayack, D. 

GRAB 

283 

Brayack. D. 

-- 
DU 

DU 

DU 

ou 

ou 

“U 

tl 

m 

u 

m 

Hydmcrrbons (mgtkg) 

DIESEL RANGE ORGANICS 
GASOLINE RANGE DRGANICS 

I 1SOO I 21000 I 13000 I 12999 I Moo I I 3.3 u I 1300 J 
78 200 140 259 44 0.11 u 23 

from sb22-sam.dW 

hum rb22/a%dW 

from rb22-ms xls 3of6 



Belh Page 

AOC 22 

Summary ol Analytic Resuns 

Subsurface Soils 

nsample lTNUS-22-SB-08-5557 I-TNUS-22-SB-095557 TTNUS-22-SB-IO-5557 TTNUS-22-SB-11-5355 TTNUS-22-SB-12.5860 TTNUS-22-SE-155759 lTNUS-22-SB-14-5759 

sampb lTNUS-22-SB-OE-5557 llNUS-22-SB-09.5557 I-TNUS-22sSB-10-5557 TTNUS-22-SB-1 l-5355 TTNUS-22-SB-12-5890 TTNUS-22.SB-115759 l-TNUS-22-SB-14-5759 

sample-dal 2fl-Jun-99 20Jun-99 10Jul-99 20-Jul-99 22-J&99 21-Jul-99 22-Jul-99 

wll+3ho GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

do-ml 283 283 283 283 283 283 283 

poj manag Bmyadc. D. Brayack. D. Brayack. 0. Brayack. D. Brayack. D. Brayack. 0. Brayack. 0. 

from sb27 l sm.dbf 

hornsb dbf 

hull St XIS 



Belh Page 

AOC 22 

Summary of Analylic Results 

Subsutface Soils 

nsampk TTNUS-22-SB-O6-5557 TTNUS-22-SB-005557 TTNUS-22-SB-105557 TTNUS-22-SB-II-5355 TTNUS-22-SB-12-5660 TTNUS-22.SB-135759 TlNUS-22.SB-14-5759 

sample lTNUS-22-SB-06-5557 TTNUS-22-SB-W-5557 lTNUS-22-SB-105557 TTNUS-22-SB-11-5355 TTNUS-22.SB-12-5660 lTNUS-22.SB-155759 T-TNUS-22-SB-14-5759 

sample-d& 

cdlJnetho 

26-Jun-99 20Jun-99 19JuC99 20-JuC99 22-Jul-99 21-Jul-99 22-J&99 

GRAB GRAB GRAB GRAB GRAB GRAB GRAB 

263 263 263 203 263 I 263 263 

I .a,” ” I 

TCIRACFNF I R7il II I 

CHRYS- 8LI.L 

DI-N-EL. . . _ . . ._ . _ lTyl PHTHAI ATF 

DI-N-OCTYL PHTHALATE 

DlBENZO(A.ti)ANTHRACENE 

DIBENZOFURAN 

DIETHYL PHTHA LATE 

DIMETHYL PHTH MATE 

FLUOWNTHFNF I . . . . . .-. .L 

FLUOR ENE 
UFYAC “I OR~RFN7FNF 

I 
I 

?,#-I II 
“I” ” 

I 
I 

I 7713 II -.- - I 

370 u 

370 u 
17n II 
.9,” ” 

370 u I 

370 u 

370 u 

370 u 
370 II I 

from rb22-ssm.dW 

from sb22-res.dM 

ffom sb22-res xls 



Beth Page 

AOC 22 

Summary of Analytic Resutls 

Subswbct! SOilS 

nsample TTNUS-22-S&08-5557 TTNUS-22-SB-095557 l-TN&22-SB-ID-5557 TTNUS-22-SB-1 l-5355 TTNUS-22-SB-12-5SM) TTNUS-22.SB-13-5759 lTNUS-2260-14-5759 

sampb l-lNUS-22-SB-OE5557 TTNUS-22-SE-005557 lTNUS-22sSE-l&5557 TTNUS-22-S&1 l-5355 lTNUS-22-SB-12-5850 lTNUS-22sSB-135759 TTNUS-22-SB-14-5759 

sample-da4 I 29-Jun-99 

COllJllOlhO GRAB I 29Jun-99 19Jul-99 

GRAB I GRAB I 20-J&99 I 22-Jui-99 26Jul-99 22-J&99 

GRAB GRAB I GRAB I GRAB 

-smi 293 293 283 293 283 293 293 

prol-e0 Bmyack. 0. Bmyadc. D. Brayack. D. Bray&, D. Bray&. D. Brayack. D. Brayack. D. 

HEXACHLOROBUTADIENE 370 u 

‘ENTADIENE IeoOU 

PYRENE I 
Pattolaum Hydrocarbona (mg/kg) 

DIESEL RANGE ORGANICS I 3.3 u I 3.3 u I 12 I 17 u 1. a0 I 3.4 u I 2.9 J 
GASOLINE RANGE ORGANICS 0.11 u 0.11 u 0.12 u 0.096 u 0.13 u 0.100 u 0.110 u I 

from sbT *m.dbf 

from St dbf 

from s’ Xls 



SUMMARY OF FREE PRODUCT ANALYTICAL DATA 



ANALYTICAL RESULTS FOR FREE PRODUCT SAMPLE 
AOC 22 - FORMER UST AREA 

NWIRP BETHPAGE, NEW YORK 

PARAMETER 
ARSENIC 
BARIUM ’ 
CHROMIUM 
LEAD 
MERCURY 
SELENIUM 
SILVER 
CHLORIDE 
COMBUSTION (BTU) 
FLASHPOINT 
1,2,4-TRICHLOROBENZENE 
1,2-DICHLOROBENZENE 
1,3-DICHLOROBENZENE 
1,4-DICHLOROBENZENE 
2,2’-OXYBIS(l-CHLOROPROPANE) 
2,4,5-TRICHLOROPHENOL 
2,4,6-TRICHLOROPHENOL 
2,4-DICHLOROPHENOL 
2,4-DIMETHYLPHENOL 
2,4-DINITROPHENOL 
2,4-DINITROTOLUENE 
2,6-DINITROTOLUENE 
2CHLORONAPHTHALENE 
2-CHLOROPHENOL 
2-METHYLNAPHTHALENE 
2-METHYLPHENOL 
2-NITROANILINE 
2-NITROPHENOL 
3&4-METHYLPHENOL 
3,3’-DICHLOROBENZlDiNE 
3-NITROANILINE 
4,6-DINITRO-2-METHYLPHENOL 
4-BROMOPHENYL PHENYL ETHER 
4-CHLORO-3-METHYLPHENOL 
4-CHLOROANILINE 
4-CHLOROPHENYL PHENYL ETHER 
4-NITROANILINE 
4-NITROPHENOL 
ACENAPHTHENE 
ACENAPHTHYLENE 
ANILINE 
ANTHRACENE 
BENZO(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUORANTHENE 
BENZO(G,H,I)PERYLENE 
BENZO(K)FLUORANTHENE 

llNUS-22-FP-COMP 
RESULT 

1.6 
41.3 
25.5 
0.26 
0.02 
0.48 
0.13 
77.6 
373 

0 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
50000 
10000 
10000 
10000 
10000 
10000 
10000 
50000 
10000 
10000 
50000 
50000 
50000 
10000 
10000 
10000 
10000 
50000 
50000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 

QUALIFY 

U 
U 
U 
U 

U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

UNITS 
MG/KG 
MG/KG 
MG/KG 
MGIKG 
MG/KG 
MG/KG 
MG/KG 
MGIKG 
BTU 
DEG F 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGr’KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

BP991 1 AOC22FPDATA, 1 l/l 5/99 



ANALYTICAL RESULTS FOR FREE PRODUCT SAMPLE 
AOC 22 - FORMER UST AREA 

NWIRP BETHPAGE, NEW YORK 

PARAMETER 
BENZOIC ACID 
BtS(2-CHLOROETHOXY)METHi’JE 
BlS(2-CHLOROETHYL)ETHER 
BlS(2-ETHYLHEXYL)PHTHALATE 
BUTYLBENZYL PHTHAIATE 
CARBAZOLE 
CHRYSENE 
DI-N-BUTYL PHTHALATE 
DI-N-OCTYL PHTHALATE 
DIBENZO(A,H)ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHAIATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(1,2,3CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYIAMINE 
N-NITROSODIPHENYLAMINE 
NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRENE 
1,l ,I-TRICHLOROETHANE 
1 ,1,2,2-TETRACHLOROETHANE 
1 ,1,2-TRICHLOROETHANE 
1 ,l -DICHLOROETHANE 
1 ,l-DICHLOROETHENE 
1,2-DICHLOROETHANE 
1 ,PDICHLOROETHENE (TOTAL) 
1 ,P-DICHLOROPROPANE 
2-BUTANONE 
2-HEXANONE 
4-METHYL-2-PENTANONE 
ACETONE 
BENZENE 
BROMODICHLOROMETHANE 
BROMOFORM 
BROMOMETHANE 

ITNUS-22.FP-COMP 
RESULT 

50000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
50000 
10000 
10000 
10000 
10000 
10000 
10000 
10000 
50000 
10000 
10000 
10000 

2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
2.5 
10 
10 
10 
10 
2.5 
2.5 
2.5 
5 

QUALIFY 
U 
U 
U 
U 
U 
U 
u 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 
U 

UNITS 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGfKG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UGIKG 
UG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MGIKG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 

BP991 1 AOC22FPDATA. 11 If 5199 



PARAMETER 

ANALYTICAL RESULTS FOR FREE PRODUCT SAMPLE 
AOC 22 - FORMER UST AREA 

NWIRP BETHh&E, NEW YORK 

CARBON DISULFIDE 
CARBON TETRACHLORIDE 
CHLOROBENZENE 
CHLOROETHANE 
CHLOROFORM 
CHLOROMETHANE 
CIS-1,3-DICHLOROPROPENE 
DIBROMOCHLOROMETHANE 
ETHYLBENZENE 
METHYLENE CHLORIDE 
STYRENE 
TETRACHLOROETHENE 
TOLUENE 
TRANS-1,3-DICHLOROPROPENE 
TRICHLOROETHENE 
VINYL CHLORIDE 
XYLENES, TOTAL 
4,4’-DDD 
4,4’-DDE 
4,4’-DDT 
ALDRIN 
ALPHA-BHC 
ALPHA-CHLORDANE 
AROCLOR-1016 
AROCLOR-1221 
AROCLOR-1232 
AROCLOR-1242 
AROCLOR-1248 
AROCLOR-1254 
AROCLOR-1260 
BETA-BHC 
DELTA-BHC 
DIELDRIN 
ENDOSULFAN I 
ENDOSULFAN II 
ENDOSULFAN SULFATE 
ENDRIN 
ENDRIN ALDEHYDE 
ENDRIN KETONE 
GAMMA-BHC (LINDANE) 
GAMMA-CHLORDANE 
HEPTACHLOR 
HEPTACHLOR EPOXIDE 
METHOXYCHLOR 
TOXAPHENE 

lTNUS-PP-FP-COMP 
RESULT QUALIFY 

2.5 u 
2.5 U 
2.5 U 
5 U 

2.5 U 
5 U 

2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
2.5 U 
5 U 

2.5 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
1 U 
1 U 
1 U 
1 U 
1 U 
1 u 
1 U 

50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
50 U 
500 U 

2000 U 

UNITS 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MGIKG 
MG/KG 
MG/KG 
MGIKG 
MG/KG 
MG/KG 
MG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
MG/KG 
MG/KG 
MG/KG 
MG/KG 
MGIKG 
MG/KG 
MG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 
UG/KG 

BP9911AOC22FPDATA. 1 l/15/99 



DATA VALIDATION MEMORANDA 



TO: 
FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

D. BRAYACK 

GRETCHEN PHIPPS 

DATA VALIDATION - TPH 
CT0 283 - NWIRP BETHPAGE 
SDGS - BR513 / BR514! BRSlB 

BR513 

l/Soil/ 

T-TNUS-22-SB-13-5759 

BR514 

2/Soiis/ 

TTNUS-22-SB12-5860 

BR515 

1 /Soil/ 

lTNUS-2ZSB-1 l-5355 

DATE: 

COPIES: 

Pll-r-99-9-994 

SEPTEMBER 8,1999 

DV FILE 

T-TNUS-2%SB14-5759 

The sample set for CT0 283, Bethpage, SDGs BR513, BR514 and BR515, consists of four (4) 
soil environmental samples. 

The samples were analyzed for Diesel petroleum hydrocarbons and gasoline petroleum 
hydrocarbons. The samples were collected by Tetra Tech NUS on July 20-22,1999 and 
analyzed by Quantena Laboratories under Naval .Facilities Engineering Service Center (NFESC) 
Quality Assurance I Quality Control (QAIQC) criteria. All analyses were conducted using SW 846 
method 80158. 

The data was evaluated based on the following parameters: 

. . Data Completeness 
l 

. Holding Times 
. . Calibration Verifications 
l 

. Laboratory Method Blanks . 

l - All quality control criteria were met for this parameter. 



MEMO TO: D. BRAYACK - PAGE 2 PIl-r-89~9.884 
DATE: SEPTEMBER 8,1999 

AII positive resub reported at concentrations less than the Contract Required Quanitation 
Limit (CRQL) were qualified as estimated, ‘J”. 

Executive Summary 

Laboratory Performance: None. 

Other Factors Affecting Data Quality: None. 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Organic Review”, February 1994 and the NFESC document entitles “Navy Installation 
Restoration Laboratory Quality Assurance Guide.” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).” 

Joseph A. Samchuck 
Quality Control Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 



APPENIDX A 
QUALIFIED ANALYTICAL RESULTS 

V-/cl 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SD& BR514 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
016 SOLIDS: 
FIELD DUPLICATE OF: 

TTNUS-22-SB-12-5660 TTNUS-22-SB-14-5759 
07ml99 07l22l99 
C9G230127002 C9G230127001 
NORMAL NORMAL 
64.0 % 63.0 % 

RESULT QUAL COI 
PETROLEUM HYDROCARBONS 
TPH-DIESEL(MG/KG) 99 

TPH-GASOLINE(UGKG) 130 U 

RESULT QUAL CODE 

2.6 J P 

110 U I 

Page 

II 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR513 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

TTNUS-22-SB-13-5759 
Q7l21l99 
c9G22013ooo1 
NORMAL 
90.0 % 

PETROLEUM HYDROCARBONS 
TPKDIESEL(MGKG) 

TPH-GASOLINE(LWKG) 

RESULT GUM CODI 

3.4 U 

100 U I 

I I 

100.0 % 

LESULT QUAL CODE LESULT QUAL CODE 

I I 

loo.0 % 

II 

1QO.O % 

IESULT QUAL CODE 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR515 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
(X-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

TTNUS-22-SB-1 l-5355 
07m3l99 I I 
Cwj210116001 
NORMAL 
90.7 w 100.0 n 

RESULT QUAL CODE RESULT QUAL CODE 

PETROLEUM HYDROCARBONS 
TPH-DIESEL(MG/KG) 17 U 

TPH-GASOLlNE(UGMG) 96 U I 

I I 

100.0 76 

RESULT QUAL CODE 

Page 1 

II 

loo.0 % 

RESULT QUAL CODE 



TO: 
FROM: 

SUKJECT: 

SAMPLES 

OVERVIEW 

Tetra Tech NUS 

D. BRAYACK 

INTERNAL CORRESPONDENCE 

PlIlQ8-S-209 

DATE: AUGUST 23,1999 

SEAN NIXON COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOAS, SVOAS, GRO, AND DRO 
CT0 283 NWIRP BETHPAGE, NEW YORK 
SDG BR488 

1 /Solid 

TTNUS-22-SB-Ol-6456 J 

1 /Aqueous 

TB-060399 

The sample set for NWIRP Bethpage, New York, Sample Delivery Group (SDG) BR488 consists of one (1) solid 
environmental sample and one (1) tip blank (TB). The solid sample was analyzed for Target Compound List 
(TCL) volatiles, semivolatiles, Gasoline Range Organics (GRO) and Diesel Range Organics( DRO). The Trip 
blank was analyzed for vOlatileS only. 

The samples were collected by Tetra Tech NUS on June 03. 1999 and analyzed by Quanterra - Pittsburgh. All 
analyses were performed using Test Methods for Evaluating Solid Wastes, SW-846 analytical and reporting 
protocols (Methods 82608 for VOA, 8270C for SVOA, Modified 80158 for GROIDRO). The data in this SDG 
were validated (in a limited fashion) with regard to the following parameters: 

. 

. 
l Data Completeness 
l Holding Times 

. 
l GC/MS tuning and system performance 
. Initial/continuing calibrations 

. 
l Laboratory method/field quality control blank results 

* 
l Surrogate spike recoveries 

l 0 Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings is presented in Appendix D. Qualified 
analytical results are presented in Appendix A. 

. 



MEMO TO: D. BRAYACK 
DATE: AUGUST 23,1999 - PAGE 2 

CPllTQ8-S-209 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic 
Data Validation for Region 2 (1192). The text of.this report has been formulated to address only those 
problems affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the Quality Assurance Project Plan (QAPP).” 

Chemist/Data Validator 
Tetra Tech NUS 

J’ Data’Validation Quality AsSuMM Officer 
Tetra Tech NUS 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Region II Workesheets 
4. Appendix D - Support Documentation 



APPENDIX A 
QUALIFIED ANALYTICAL RESULTS 

D-20 



Page 

~~0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: BR488 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC MPE: 

T&060399 
osNW99 
C9F040173002 
NORMAL 



CT0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: BR488 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-lYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TBm399 
wml99 
C9FO40173C02 
NORMAL 
0.0 % 
W/L 

RESULT awl. CODi 

vaA1lLEs 
TRlCHLOROTRlFLUOROETHANE 5 U 

VINYL CHLORIDE 10 U 

XYLENES. TOTAL 5 U 

II 

100.0 % 

tsuL1 QUAL CaDE 

II 

loo.0 % 

LESULT QUAL CODI 

I 

Page 2 

II 

loo.0 % 

RESULT QUAL COwi 

I 



1 Page 

TTNUS-22-SB01-5456 
I I II II 

C9FO40173CKIl 
NORMAL 
93.8 % 100.0 % loo.0 % 100.0 % 
UGIKQ 

RESULT WM coDEREsln1 WM CODE RESULT QUAL CODE RESULT WM CODE 

350 U 

350 U 

350 U 

350 U 

CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR488 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-lYPE: 
% SOLIDS: 

UNITS: 
FiELD DUPLICATE OF: 

VOtAllLES 
l.l.l-TRICHLOROETHANE 

1 s1.2.2.TETRACHLOROETHANE 
1 .l .2-TRICHLOROETHANE 
l.l-DICHLOROETHANE - 

TETRACHLOROETHENE 350 U I 

TOLUENE 350 U 

TRANS.1.2-DICHLOROETHENE 170 U 
-I I 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SD& BR488 

SAMPLE NUMBER: T-lNUS-22-SB-Ol-5456 
SAMPLE DATE: 
LABORATORY ID: C9F040173001 
PC-TYPE: NORMAL 
W SOLIDS: 93.6 % 

UNITS: UGIKG 
FIELD DUPLICATE OF: 

RESULT WM Cool 

voLNlLEs 
TRlCHLOROTRlFLUOROETHANE 350 U I 

VlNYL CHLORIDE 7 roe U I 
XYLENES. TOTAL 350 U I 

II 

100.0 % 

ESULT WM COD2 CSULT WM CODI 

I I 

100.0 % 

Page 2 

II 

10.0 % 

CSULT WM CWE 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR488 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TTNUS-22-Sill-5458 

CBF040173001 
NORMAL 
93.8 % 
UWUG 

RESULT WM CODI 

SEMIVOIATILES 
1.2.4-TRICHLiJROBENZENE loo0 U 

l.IDICHLOROBENZENE m U 

1.3-DICHLOROEENZENE 7ooo U 

1 .+DICHLOROBENZENE 7wo U 

2,2’-OXYBIS(1CHLOROPdoPANEl 7oal U 

7 2.4.~lRICHLOROPHENOL Moo U 

v 2.4.5TRICHLOROPHENOL IO00 U 

4.. Z.+DICHLOROPHENOL 7ow U 

Z.+DIMETHYLPHENOL moo U 

2.+DINITROPHENOL U 

2,QDINITROTOLUENE m U 

Z.BDINITROTOLUENE 7ooo U 

2XHLORONAPHTHALENE 7ow U 

2-CHLOROPHENOL 7mo U 

Z-METHYLNAPHTHALENE 7ooo U 

2-METHYLPHENOL 
2-NITROANILINE 
P-NITROPHENOL 
3WMETHYLPHENOL 
3.3.DICHLOROBENZIDINE 

3NITROANILINE 
4.6-DINITRO-2METHYLPHENOL 
+BROMOPHENYL PHENYL ETHER 

ANILINE 7om U 

JJNTHRACENE 7ooo U 

II 

lw.o % 

tESuLT WM CODI 

I 

===I= 

II 

loo.0 % 

LSULT WM COD2 CSULT WM CODE 

I 

Page 1 

II 

lw.o % 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR488 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 

TTNUS-22-SB-Ol-5456 

C9FO40173001 
NORMAL 
93.8 % 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR488 

!MMf’LE NUMSER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE 
KSOLIDS: 
FIELD DUPLICATE CM? 

rrNus-zz-SS-ol-5458 
m3bml99 
Cmu0173001 
NORMAL 
93.8 n 

II 

loo.0 96 

PETROLEUM RYDROCARBORS 
DIESEL RANGE ORGANICS(MGJKG) 

GASOLINE R4NGE GRGANICS(UGMG) 

RESULT QUA. CODE RESULT GUM CDDE 

WCUI I I 
7aooO 

Page 1 

II II 

loo.0 $6 100.0 n 

RESULT GUM CODE IRESULT GUM CDDE 
. 



0 ‘ct 
TO: 

FROM: 

SUBJECT: 

SAMPLES 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PllTQ8-9-207 

D. BRAYACK DATE: AUGUST 23.1999 

SEAN NIXON COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOAS, SVOAS, GRO, AND DRO 
CT0 283 NWIRP BETHPAGE, NEW YORK 
SDG BR496 

l/Solid 

lTNUS-22-SB-OB-5557 J 

l/Aqueous 

TB-062899 

OVERVIEW 

The sample set for NWIRP Bethpage, New York Sample Delivery Group (SDG) BR496 consists of one (1) solid 
environmental sample and one (1) trip blank. The solid sample was analyzed for Target Compound List (TCL) 
volatiles, semivolatiles, Gasoline Range Organics (GRO) and Diesel Range Organics( DRO). The trip blank was 
analyzed for volatiles only. 

The samples were collected by Tetra Tech NUS on June 28, 1999 and analyzed by Quantena - Pittsburgh. All 
analyses were performed using Test Methods for Evaluating Solid Wastes, SW846 analytical and reporting 
protocols (Methods 82608 for VOA, 8270C for SVOA, Modified 80158 for GROIDRO). The data in this SDG 
were validated (in a limited fashion) with regard to the following parameters: 

t 
l Data Completeness 

. 
l Holding Times 

l 
l GCIhKi tuning and system performance 

* 
l Initial/continuing calibrations 

. 
l Laboratory method/field quality control blank results 

l 
l Surrogate spike recoveries 

l 0 Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findrngs is presented in Appendix D. Qualified 
analytical results are presented in Appendix A. 

. 

12-23 



MEMO TO: D. BRAYACK 
DATE: AUGUST 23,1999 - PAGE 2 

CPlH-O8-9-207 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic 
Data Validation for Region 2 (l/92). The text of this report has been formulated to address only those 
problems affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the Quality Assurance Project Plan (QAPP).” 

Chemist/Data Validzor 
Tetra Tech NUS 

Data Validation Quality ASSumIw Officer 
Tetra Tech NUS 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Region II Worksheets 
4. Appendix D - Support Documentation 



APPENDIX A 
QUALIFIED ANALYTICAL RESULTS 



CT0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: BR496 

SAMPLE NUMBER: TB4S2899 
SAMPLE DATE: 
LABORATORY ID: C9F290125002 
QC-WE: NORMAL 
% SOLIDS: 0.0 % 

UNITS: UGIL 
FIELD DUPLICATE OF: 

RESULT UJAL Cool 

, VQLATNES 
1.1.1~TRICHLOROETHANE 5 U 
1 .1.2.2-TETRACHLOROETHANE 5 U 
1 .1.2-TRICHLOROETHANE 5 U 
1 .l-DICHLOROETHANE 5 U 
1 .l-DICHLOROETHENE 5 U 
1.2,~TRICHLOROPROPANE 5 U 
1.2-DICHLOROETHANE 5 U 
1 .ODICHLOROETHENE ITOTAL 5 U 
1 ,BDICHLOROPROPANE 5 U 
P-BUTANONE 20 U 
2-HEXANONE 20 U 
+METHYL-2-PENTANONE 20 U 
ACETONE 20 U 
BENZENE 5 U 
BROMODICHLOROMETHANE 5 U 
BROMOFORM 5 U 
BROMOMETHANE 10 U 

CARBON DISULFIDE s U 

CARBON TETRACHLORIDE 5 U 
CHLOROBENZENE 5 U 
CHLOROETHANE 10 U 
CHLOROFORM 5 U 
CHLOROMETHANE 10 U 
CIS-1.2-DICHLOROETHENE 2.5 U 
CIS-1.3DICHLOROPROPENE 5 U 
DIBROMOCHLOROMETHANE 5 U 
ETHYLBENZENE 5 U 

METHYLENE CHLORIDE 5 U 
SNRENE 5 U 

TETRACHLOROETHENE 5 U 7 
TOLUENE 5 u 1 
TRANS-1.2-DICHLOROETHENE 2.5 U 

--..,- . - -.^I*, n”rC”eCl-.lr c; II I 

i 

II 

100.0 % 

UESULT QUAL CODE 

II 

lW.O% 

ESULT QlJM CQDE 

II 

100.0 % 

tESlkT WAL CODE 

I 



CT0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: BR496 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

T&OS2899 
II 

C9F290125W2 
NORMAL 
0.0 96 100.0 % 
UWL 

RESULT WM CODE RESULT QUM CODE 

VOLATILES 
TRICHLOROTRIFLUOROETHANE 5 U 

VlNYI CHLORIDE 10 U 

XYLENES. TOTAL 5 U 

II 

loo.0 % 

PfsC 2 

II 

100.0 % 

RESULT QUAL CODE RESULT WAL CDOE 

I 

I I I 



Page 

CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR496 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
lb SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TTNUS-22-SB-OS-5557 

C9F29017SOOl 
NORMAL 
90.0 k 
UGKG 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR496 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
ac-lYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TTNUS-22-SBUS-5557 

cgF29012!5001 
NORMAL 
90.0 % 
UGIKG 

RESULT WAL CODI 

vauTnEs 
TRlCHLOROTRlFLUOROETHANE 5.6 U 

VlNYL CHLORIDE 11 U 

XYLENES. TOTAL 5.6 U 

II 

100.0 % 

tESULT QUM CODE 

II 

loo.0 % 

IESULT QUAL CODE 

I 

I 

Page 2 

II 

100.0 % 

tESULT QUAL CODE 

I 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR496 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
aC_MPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TTNUS-22-S&OS-5557 
ow2sl99 
C9F29012XKIl 

90.0 % 
W/KG 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR496 

P8gc 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
ac-l-YPE: 
% SOLIDS: 

UNITS: 
FIELD DUPLICATE OF: 

TTNUS-22-SE-W5557 
ow2fw99 
C9F29012!5001 
NORMAL 
90.0 % 
UGIKG 

SEMNDIATNES . 

BENZO(BbFLUORANTHENE 
BENZO(G.H.I)PERYLENE 
BENZO(K)FLUORANTHENE 

BENZOIC ACID - 
EW2-CHLOROETHOXYIMETHANE 
BISIZ-CHLOROETHYLIETHER 
BISLZ-ETHYLHEXYLIPHTHALATE 
BUlYLBENZYL PHTHAlATE 

CARBAZOLE 
CHRYSENE 
DI-N-BUNL PHTHALATE 
DI-N-OCNL PHTHALATE 
DIBENi!O(A.H~ANTHRACENE 
DIBENZOFURAN 
DIETHYL PHTHALATE 
DIMETHYL PHTHAIATE 
FLUORANTHENE 
FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 
HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(1 .P.ZbCD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 

NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 
PHENANTHRENE 
PHENOL 
PYRFNF 

RESULT GUM CODI 

370 U 

370 U 

370 U 

18W U 

370 U 

370 U 

370 U 

370 U 
370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

l&JO U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 U 

370 ‘U 

1800 U 

370 U 

370 U 

370 U 

I I 

100.0% 

II 

100.0 % 

!ESULT QUAL CODE tESULT QUAL CODE LESULT GUM CODE 

I 



P8ge 1 

CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SD& BR496 

SAMPLE NUMBER: TTNUS-22-SB-fM-5557 
SAMPLE DATE: o6ml99 II II II 
LABORATORY ID: C9F290125001 
acJYPEz NORMAL 
K SOLIDS: 90.0 % 100.0 % 100.0 % 100.0 % 
FIELD DUPLICATE OF: 

PETROLEUM HYDRDCARSONS 
DIESEL RANGE ORGAUkX(MG/UG) 

GASOUNE RANGE ORGANICS(UG.‘KG) 

RESULT QUAL CODE RESULT GUM CODE RESULT OUM CODE RESULT QUM CODE 

3.3 U I 1 I I 
110 U 

I I 



TO: 

FROM: 

SUBJECT: 

SAMPLES 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PllTa-9-211 

D. BRAYACK DATE: AUGUST 24,1999 

SEAN NIXON COPIES: DV FILE 

ORGANIC DATA VALIDATION - VOAS, SVOAS, GRO;AND DRO 
CT0 283 NWlRP BETHPAGE, NEW YORK 
SDG BR491 

USolid 

TTNUS-22-SB-05-5559 TTNUS-22-S&05-9599 J 

1 /Aqueous 

TB-062299 

The sample set for NWlRP Bethpage, New York Sample Delivery Group (SDG) BR491 consists of two (2) solid 
environmental samples and one (1) trip blank (TB). The solid samples were analyzed for Target Compound List 
(TCL) volatiles, semivolatiles. Sample TTNUS-22-SB-05-5559 was analyzed for Diesel Range Organics( DRO) 
and Gasoline Range Organ& (GRO). The Trip blank was analyzed for volatiles only. 

The samples were collected by Tetra Tech NUS on June 22, 1999 and analyzed by Quanterra - Pittsburgh. All 
analyses were performed using Test Methods for Evaluating Solid Wastes, SW-846 analytical and reporting 
protocols (Methods 82608 for VOA, 8270C for SVOA, Modified 80158 for GROIDRO). The data in this SDG 
were validated (in a limited fashion) with regard to the following parameters: 

. 
l Data Completeness 

. 
l Holding Times 

t 
l GClMS tuning and system performance 
. Initial/continuing calibrations 

t 
l Laboratory method/field quality control blank results 

l 
l Surrogate spike recoveries 

l 
l Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings is presented in Appendix D. Qualified 
analytical results are presented in Appendix A. 



MEMO TO: D. BRAYACK 
DATE: AUGUST 24.1999 - PAGE 2 

C-Prrr.O8-S-211 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organic 
Data Validation for Region 2 (1192). The text of this report has been formulated to address only those 
problems affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the Quality Assurance Project Plan (QAPP).” 

Chemist/Data Valid& 
Tetra Tech NUS 

bata Validation Quality Assurance Gfticer 
Tetra Tech NUS 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Region II Worksheets 
4. Appendix D - Support Documentation 



APPENDIX A 
QUALIFIED ANALYTICAL RESULTS 



CT0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: BR491 

Page 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-NPE: 
% SOLIDS: 
UNITS: 

TS-082299 

C9F230154003 
NORMAL 
0.0 % 
UGIL 

TOLUENE 
TRANS-1.2-DICHLOROETHENE 2.5 U 

. . . 



CT0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: BR491 

SAMPLE NUMBER: 
SAMPLE DATE: 
USORATORY ID: 
ac-lYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TS4S2299 ’ 

C9F239154003 
NORMAL 
0.0 % 
UGA 

II 

1w.o % 

RESULT QUAL CODE RESULT QUAL CODE 

VaATlLES 
TRlCHLOROTRlFLUOROETHANE 5 U 

VlNYL CHLORIDE 10 U 

XYLENES. TOTAL 5 U 

II 

100.0 % 

RESULT QUM CODE RESULT WM CODE 

Page 2 

II 

1m.o % 

I 

I 



1 

CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR491 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-NPE: 
% SOLIDS: 
UNITS: 

TTNUS-22-SS455559 TTNUS-22-SS05-~~ 

c9F230154001 C9F230154002 
NORMAL 
93.8 % 
W/KG 



Page 2 

CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR491 

SAMPLE NUMBER: 
SAMPLE DATE: 
USORATORY ID: 
ac-TYPE: 
I SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TTNUSZZ-SS-055559 TTNUS-2248459599 
II II 

C9F230154001 C9F2301!54002 
NORMAL NORMAL 
93.8 % 93.8 % 100.0 % 100.0 % 

UGIKG UOIKG 

RESULT WM COOEUESULT WM CODE RESULT WAL CWE RESULT WM CODE 

VOl.ATlLES 
TRICHLOROTRIFLUOROETHANE 5.1 U 260 U 

VlNYL CHLORIDE 10 U 520 U 

XYLENES. TOTAL 5.1 U 260 U 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR491 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-NPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TTNUS-22-Se-055559 

C9F230154C01 
NORMAL 
93.0 % 
UGKQ 

RESULT QUM Cool 

SEMlVOLAlkES _--- . . I 
1,2.4-TRICHLbROBENZENE 1UUJ U 

1.2-DICHLOROBENZENE 1BOO U 

13DICHLOROBENZENE 1BW U 

. 1 .CDICHLOROBENZENE lSO0 U 

1BOO U 
p .. 

2.Z-OXYBIS(l-CHLOROPROPANE) 
2,4,5=TRlCHLOROPHENOL 1BM) U 

1800 U 
CF 2.4.6TRICHLOROPHENOL 

J\ 2.4-DICHLOROPHENOL 
lSO0 U 

Z.+DIMETHYLPHENOL 1SW U 
2.4-DINITROPHENOL 0500 U 
Z,+DINITROTOLUENE 1800 U 

2,SDINITROTOLUENE 
lSCi0 U 

2XHLORONAPHTHALENE 1800 U 
2-CHLOROPHENOL 1800 U 

1%-m 
2-METHYLNAPHTHALENE 

TTNUS-n-Se-9599 

C9F230154002 
NORMAL 
93.0 % 
UGIKG 

tEsuL1 WAL CoDl 

la00 U 

IeoO U 

la00 az U 

1SW U 

(BOO U 

ll 

100.0 % 

ESULT QUAL com XESULT QUM CODE 

Ptgt 1 

I I 

100.0 % 

I 



Ptgt 2 

CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR491 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
% soLms: 
UNITS: 

TTNUS-22-SE-053559 TTNUS-22-SB45-9599 

C9F230154001 C9F230154002 
NORMAL 
93.0 % 
W/KG 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SD@ BR491 

SAMPLE NUMBER: l-fNUS-22-SB05-5559 
SAMPLE DATE: wml99 
LABORATORY ID: C9F230154001 
DC-TYPE: NORMAL 
K SOLIDS: 93.0 $6 
FIELD DUPLICATE OF: 

PETRDLEUM HYDROCARBONS 
DIESEL RANGE ORGANICS(lUGKG) 

GASOLINE RANGE ORGANICS(UGIKG) 

RESULT QUAL CODI 

54w I 
44wo 

II 

100.0 % 

LESULT QUAL CODE LESULT QUAL CODE 

II 

100.0 % 

Ptgt 1 

II 

100.0 % 

tSULT OUAL CODE 



TO: 
FROM: 

SUBJECT: 

D. BRAYACK DATE: 

SEAN NIXON COPIES: 

ORGANIC DATA VALlDATlON -GRO AND DRO 
CT0 283 NWIRP BETHPAGE, NEW YORK 
SDG BR493 

SAMPLES 1 /Solid 

TTNUS-22-SB-07-5557 r/ 

OVERVIEW 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

PllTa&9-218 

AUGUST 24,1999 

DV FILE 

The sample set for NWIRP’Bethpage, New York, Sample Delivery Group (SDG) BR493 consists of one (1) solid 
environmental sample. The solid sample was analyzed for Diesel Range Organ&( DRO) and Gasoline Range 
Organics (GRO). 

The samples were collected by Tetra Tech NUS on June 24, 1999 and analyzed by Quanterra - Pittsburgh. All 
analyses were performed using Test Methods for Evaluating Solid Wastes, SW-846 analytical and reporting 
protocols (Methods 82606 for VOA, 8270C for SVOA, Modified 80158 for GROIDRO). The data in this SDG 
were validated (in a limited fashion) with regard to the following parameters: 

l 
l Data Completeness 
l Holding Times 

l 
. Initial/continuing calibrations 

l 
l Laboratory method/field quality control blank results 

l 
l Surrogate spike recoveries 

l 
l Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Problems affecting data 
quality are discussed below; documentation supporting these findings is presented in Appendix D. Qualified 
analytical results are presented in Appendix A. 



MEMO TO: D. BRAYACK 
DATE: AUGUST 24,1999 - PAGE 2 

The data for these analyses were reviewed with reference to the EPA Functional Guidelines for Organtc 
Data Validation for Region 2 (1192). The text of this report has been formulated to address only those 
problems affecting data quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the Quality Assurance Project Plan (QAPP).” 

Chemist/Data Valid&r 
Tetra Tech NUS 

Data Validation Quality Assurance Officer 
Tetra Tech NUS 

Attachments: 
1. Appendix A - Qualified Analytical Results 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Region II Worksheets 
4. Appendix D - Support Documentation 



APPENDIX A 
QUALIFIED ANALYTICAL RESULTS 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR493 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-TYPE: 
X SWDS: 
FIELD DUPLICATE OF: 

TlNUS-22-SB-O7-5557 
08124199 
C9F250123001 
NORMAL 
09.0 % 

PETROLEUM HYDROCARBONS 
DIESEL RANGE ORGANICS(MGMG) 

GASOLINE RANGE GfKiANICS(UGMG) 

RESULT GUM CODI 

1300 J I H 

23ooo 

. 

II 

100.0 w 

lESULT QUAL CODE 

II 

100.0 % 100.0 % 

LESULT QUAL CODE LEBULT QUAL CODE 

II 



TO: 

FROM: 

SUBJECT: 

SAMPLES: 

Overview 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

MR. D. BRAYACK DATE: AUGUST 25,199s 

JUSTlN ORBICH cc: DV FILE 

ORGANIC DATA VALlDATlON - GROlDRO 
CT0 263 - NWlRP BETHPAGE 
SDGs BR469, BR490, BR492, BR496, AND BR497 

5\Solid 

TTNUS-22-SB-O3-5557 d T-TNUS-22SB-O4-5759 J 
TTNUS-22-SB-O6-5557 ti TTNUS-22-SB-O2-5759 ’ .’ 
T-TNUS-22-SB-095557 J 

The sample set for CT0 283 SDGs BR489, BR490, BR492, BR495, and BR497, Naval Weapons 
Industrial Reserve Plant (NWlRP), Bethpage consists of five (5) solid environmental samples. All 
samples were analyzed for Gasoline Range Organ& (GRO) and Diesel Range Organics (DRO). 
No field duplicates were included in this SDG. 

The samples were collected by Tetra Tech, NUS on June 7”, 8m, 9”, 23ti, and 2g6, 1999, and 
analyzed by Quanterra Environmental Services, Inc. All samples were analyzed under Naval 
Facilities Engineering Service Center (NFESC) Quality Assurance/Quality Control (QAIQC) criteria 
and using SW846 Method 80158 analytical and reporting protocols. 

. 

The data was evaluated according to the following parameters: 

l 
l Data completeness 

l 
l Holding Times 

l 
l Laboratory method and field quality control blank results 

l 
l Initial and continuing calibration 

. 
l Surrogate spike recoveries 

. 0 Detection Limits 

The symbol (‘) indicates that all quality control criteria were met for this parameter. Qualified 
analytical results are presented in Appendix A, results as reported by the laboratory are 
presented in Appendix B, Region II data validation forms are presented in Appendix C, and 
supporting documentation is presented in Appendix D. 



PlHb8-9-168 

MEMO TO: MR. D. BRAYACK 
DATE: AUGUST 25,1999 - PAGE 2 

The data for these analyses were reviewed with reference to method-specific quality control criteria, 
the “National Functional Guidelines for Organic Data Evaluation” (January 1992) and the NFESC 
Interim Guidance Document entitled “Navy Installation Restoration Laboratory Quality Assurance 
Guide” (February 1996). 

The text of this report has been ,formulated to address only those problem areas affecting data 
quality. 

“I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP). 

Tetra Tech, NUS 
Chemist/Data Validator 

Tetra Tech, NUS 
Data Validation Quality Assurance Officer 

Attachments: 

1. Appendix A - Qualifted Analytical Results 
2. Appendix B - Results as Reported by the Laboratory 
3. Appendix C - Region II Data Validation Forms 
4. Appendix D - Support Documentation 



Qualifier Codes: 

A 

B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

0 

R 

S 

T 

!J 
V 

W 

x 
Y 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e., % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MShlSD Noncompliance 

LCSILCSD Noncompliance 

Lab Duplicate Imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFAA PDS - &FAA MSA’s r c 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Exceedance 

Sample Preservation 

Internal Standard Noncompliance 

Poor Instrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and <CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticidelPCB Reshtion 

% Breakdown Noncompliance for DDT and Endrin 

PesffPCB D% between columns for positive results 

Non-linear calibrations, tuning r < 0.995 (correlation coefficient) 

EMPC result 

Signal to noise response drop 
Oh Solid content is less than 30°i 



DATA QUALIFIER DEFINITIONS: 

u - Value is a nondetected result as reported by the laboratory and should not be 
considered present. 



APPENDIX A 

QUALIFIED ANALYTICAL RESULTS 



CT0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: BR489 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

l-lNUS-22-S&03-5557 
cl6m6l99 
C9F090116001 
NORMAL 
91.3 % 

I I 

loo.0 % 

RESULT QUAL CODE RESULT QUAL COI 

PETROLEUM HYDROCARBONS 
DIESEL RANGE DRGANICS(MGIKG) 13000 I 

GASOLINE RANGE ORGANICS(UGIKG) 140000 I I 

Page 1 

I I II 

100.0 % 100.0 % 

RESULT QUAL CODE RESULT QUAL CODE 

I 
I 1 



CT0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: 8R490 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
DC-NPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

lTNUS-22-SB-04-5759 
06mll99 
C9F100142001 
NORMAL 
99.5 $6 

RESULT PUAL CDDI 

PETROLEUMHYDROCARBONS 
DIESEL RANGE ORGANICS(MGfKG) 12ooa 

GASOLINE RANGE ORGANICS(UG/KG) 250000 

II 

100.0 % 

LESULT QUAL CODE 

_I 

If 

100.0 % 

LESULT QUAL CODE 1ESULT QUAL CODE 

Page 

II 

100.0 56 



CT0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: BR492 

SAMPLE NUMBER 
SAMPLE DATE: 
LABORATORY ID: 
DC-NPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

lTNUS-22-SB-OS-5557 
osml99 
C9F2401 li3001 
NORMAL 
99.1 K 

RESULT QUAL COD 
PETROLEUM HYDROCARBONS 
DIESEL RANGE ORGANICS(MGMG) 3.3 U 

GASOLINE RANGE ORGANICS(UGIKG) 110 U 

II 

100.0 % 

tESULT QUAL CODI IESULT QUAL CODI 

I I 

100.0 % 

Page 1 

I I 

100.0 % 

%ESULT QUAL CODE 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR495 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-PIPE: 
K SOLIDS: 
FIELD DUPLICATE OF: 

TTNUS-22-SB-02-5759 
06lo7l99 
C9F080120001 
NORMAL 
90.8 % 

RESULT QUAL CDDI 
PETROLEUM HYDROCARBONS 
DIESEL RANGE ORGANICS(MG/KG) 21ooO 

GASOLINE RANGE ORGANICS(UG!KG) 3ooooO I 

II II 

100.0 36 100.0 % 

:ESULT QUAL CODE LESULT QUAL CODE I i I 

Page 1 

I I 

100.0 % 

ZESULT QUAL CODE 

---+-- 



CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR497 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
FIELD DUPLICATE OF: 

PETROLEUM HYDROCARBONS 
DIESEL RANGE ORGANICS(MGIKG) 

GASOLINE RANGE ORGANICS(UGMG) 

II 

100.0 36 

TTNUS-22-SB-W-5557 
ow29l99 
C9F300142Otll 
NORMAL 
91.9% 

I 

RESULT QUAL CODE RESULT QUAL CODE 

3.3 U I 
110 U 

I I 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE 

Page 1 

I I 

100.0 % 



0 Ii 
TO: 

FROM: 

SUBJECT: 

D. BRAYACK DATE: SEPTEMBER 16,1999 

GRETCHEN PHIPPS COPIES: DV FILE 

DATA VALIDATION - VOLATILE AND SEMNOLATILE ORGANICS 
CT0 283 - NWIRP BETHPAGE 
SDG - BR516 

SAMPLES: 7iAqUeDUSi 

Tetra Tech NUS INTERNAL CORRESPONDENCE 

TB081299 
TTNUS-22-MW-02 . 
TTNUS-22-MW-04 
TTNUS-2ZMW-DUP-01 

TTNUS-22-MW-01 
lTNUS-22-MW-03 
lTNUS-22-MW-05 

Overview 

The sample set for CT0 283, Bethpage, SDG BR516, consists of six (6) aqueous environmental 
samples and one (1) trip blank (TBO81299). One (1) field duplicate pair (TTNUS-22-MW-03 / 
TTNIJS-22-MW-DUP-01) was included within this SDG. 

The samples were analyzed for target compound list (TCL) volatile and semivolatile organics. 
The samples were collected by Tetra Tech NUS on July 20-22, 1999 and analyzed by Quanterra 
Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality Assurance / 
Quality Control (QAIQC) criteria. Volatile analyses were conducted using SW 846 method 82608. 
Semivolatile analyses were conducted using SW 846 method 8270C. 

The data was evaluated based on the following parameters: 

l 
. Data Completeness 

. 0 Holding Times 
. Calibration Verifications 
l Laboratory Method Blanks / Trip Blank 

t . Surrogate Recoveries 
l 

. Field Duplicate Analyses 

. Detection Limits 

l - All quality control criteria were met for this parameter. 

Executive Summary 

Laboratory Performance: The %RSD for 2-butanone was >30% quality control limit. 

Other Factors Affecting Data Quality: Acetone was present in the trip blank. 



MEMO TO: 0. BRAYACK - PAGE 2 
DATE: SEPTEMBER 16,1999 

PI7T-69-9466 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Organic Review”, February 1994 and the NFESC document entitles “Navy Installation 
Restoration Laboratory Quality Assurance Guide.” (NFESC 2/96). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

‘I attest that the data referenced herein were validated according to the agreed upon validation 
criteria as specified in the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).’ 

-’ &a& 
Tetra Tech NUS 
Gretchen A. Phipps 

Quality Control Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Regional Guidelines 
4.. Appendix D - Support Documentation 
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QUALIFIED ANALYTICAL RESULTS 



CT0283 - NWIRP BETHPAGE 
WATER-DATA 
QUANTERRA 
SDG: BR516 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TB-081299 
OSl12l99 
C9H140113006 
NORMAL 
0.0 % 
UGIL 

1 Page 

TTNUS-22-MVV-02 TTNUS-22-MN-03 
OSl13l99 OSl12l99 
C9H140113007 C9H140113002 
NORMAL NORMAL 
0.0 % 0.0 % 
UGIL UGA 

TTNUS-22-MVV41 
CW12I99 
C9H140113004 
NORMAL 
0.0 % 

1, UG/L 

RESULT aUAL CODEiRESULl QUAL cow IRESULT QUAL CODE 1 RESULT auAL CODE 
VDLATILES 
1 .l,l-TRICHLOROETHANE 5 u 5 U 
1 .1.2.2-TETRACHLOROETHANE 5 U 5 U 
1 .1.2-TRICHLOROETHANE 5 U 5 U 
1 ,l-DICHLOROETHANE 5 U 4.1 J P 
1 .l-DICHLOROETHENE 5 U 5 U 
1.2.3-TRICHLOROPROPANE 5 U 5 U 
1.2-DICHLOROETHANE 5 U 5 U 
1.2~DICHLOROETHENE (TOTAL) 5 U 7.9 
l.Z-DICHLOROPROPANE 5 U 5 U 
ZBUTANONE 20 U 20 U 
2-HEXANONE 20 U 20 U 
QMETHYL-2-PENTANONE 20 U 20 U 
ACETONE 2.3 J P 20 U 

2.1 J I P 

5 U I 
5 U 

-BROMODKHLOROMETHANE 5 U 
BROMOFORM 5 U 
BROMOMETHANE 10 U 

CARBON DISULFIDE 5 U 

CARBON TETRACHLORIDE 5 U 
CHLOROBENZENE 5 U 
CHLOROETHANE 10 U 
CHLOROFORM 5 U 
CHLOROMETHANE 10 U 
CIS-1,2-DICHLOROETHENE 2.5 U 
CIS-1.3.DICHLOROPROPENE 5 U 
DIBROMOCHLOROMETHANE 5 U 
ETHYLBENZENE 5 U 

METHYLENE CHLORIDE 5 U 
STYRENE 5 U 

TETRACHLOROETHENE 5 .u 
TOLUENF 5 U 

TRANS- CHLOROETHENE 2.5 U 

TRANS .tCHLOROPROPENE 5 U 

10 U I ~~ 
5 U 

10 U I 



CT0 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: BR616 

Page 2 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TB-081299 TTNUS-22-MW-Ol 
OEW12f99 CW12l99 
C9H140113008 C9H140113004 
NORMAL NORMAL 
0.0 % 0.0 % 
VGA UGIL 

RESULT QUAL CODE RESULT QUAL CODE 
VOLATILES 
TRICHLOROTRIFLUOROETHANE 5 U 5 U 

VINYL CHLORIDE 10 U 2.9 J P 

XYLENES. TOTAL 5 U 7.6 

TTNUS-22-MW-02 
OB/13&9 
C9H140113007 
NORMAL 
0.0 % 
UGIL 

RESULT au/u CODE 

8.2 5 U I 
27 10 U 
4.7 J I P 

TiNUS-22-MW-03 
CWlZ99 
C9H140113002 
NORMAL 
0.0 % 
UGlL 

RESULT WAL CODE 

5 U I 



CT0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: BR616 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TTNUS-22-MVV-04 
OS/12199 
C9H140113003 
NORMAL 
0.0 % 
UGIL 

RESULT QUAL CODf 
VOfATlLES 
1 ,l ,l-TRICHLOROETHANE 5 U 
1 .1,2.2-TETRACHLOROETHANE 5 U 
1 .1.2-TRICHLOROETHANE 5 U 
1 ,l-DICHLOROETHANE 2 J P 
1 .l-DICHLOROETHENE 5 U 
1.2.3-TRICHLOROPROPANE 5 U 
1 .ZDICHLOROETHANE 5 U 

1.2-DICHLOROETHENE (TOTAL) 2.9 J P 
1 .ZDICHLOROPROPANE 5 U 

. P-BUTANONE 20 U 
Z-HEXANONE 20 U 
QMETHYL-2-PENTANONE 20 U 

3 ACETONE 20 U 

BENZENE 4.1 J P 
a 

BROMODICHLOROMETHANE 5 U 
BROMOFORM 5 U 
BROMOMETHANE 10 U 

CARBON DISULFIDE 5 U 

CARBON TETRACHLORIDE 5 U 
CHLOROBENZENE 5 U 
CHLOROETHANE 10 U 
CHLOROFORM 5 U 
CHLOROMETHANE 10 U 

CIS-l.Z-DICHLOROETHENE 2.9 
CIS-1,3-DICHLOROPROPENE 5 U 
DIBROMOCHLOROMETHANE 5 U 
ETHYLBENZENE 5 U 

METHYLENE CHLORIDE 5 U 
STYRENE 5 U 

TEiRACHLOROETHENE 2 J P 

TOLUENF 5 U 

TRANS- CHLOROETHENE 2.5 U 

TRANS CHLOROPROPENE 5 U 
*- 

TTNUS-22-MVV-05 
OEUl2/99 
C9H140113001 
NORMAL 
0.0 % 
UGIL 

LESULT QUAf. CODE 

i U I 

5 U I 
5 U 

20 U I 
20 U 
20 U I 
20 U I B 
5 U 

5 U I 
5 U 
IO U I 
5 U I 
5 U 

5 U I 
10 U 

p-j-- 

5 U I 
5 U 

12 I 
5 U 

y-j-- 

TTNUS-22-MW-DUP-01 
OS/l 2l99 
C9H140113005 
NORMAL 
0.0 % 
UGIL 
TTNUS-22-MN-03 

fESULT QUAL CODE 

5 U 
5 U 

5 U 
2.1 J P 

5 U 
5 U 
5 U 

I1 
5 U 
20 U 
20 U 
20 U 
20 U B 

5 U 
5 U 

5 u 
10 U 

5 U 
5 U 
5 U 

10 U 

5 u 
10 U 

12 
5 U 
5 U 
5 U 
5 U 
5 U 

5.6 
5 U 
2.5 U 
5 U 
a6 - 

Page 

PESULT QUAL COOE 

I 

I 
I 



CTOi. - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
BDG: BR516 

Page 4 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

VQLATILES 
TRICHLOROTRIFLUOROETHANE 
VINYL CHLORIDE 
XYLENES. TOTAL 

TTNUS-22-MW-04 TTNUS-22-hlW-05 TTNUS-22-MN-DUP-01 
OW12l99 OS/l 2l99 OS/l 2/99 II 
C9H140113003 C9H140113001 C9H140113005 
NORMAL NORMAL NORMAL 
0.0 % 0.0 % 0.0 % 100.0 % 

UGIL UGIL UGIL 
TTNUS-22-MN-03 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

5 U 5 U 5 U 

10 U 10 U 10 U 

5 U 5 U 5 U 
. . 



CT0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SD& BR516 

Page 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
% SOLIDS: 
UNITS: 

TTNUS-22-MN-01 TTNUS-22-w-02 TTNUS-22-hdw-f)3 

OS/12199 oB/13/99 OS/l 2/99 

C9H140113004 C9H140113007 C9H140113002 

NORMAL NORMAL NORMAL 

0.0 % 0.0 % 0.0 % 

UGlL UGIL UGIL 

FlELq DUPLICATE OF: 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 

TTNUS-22-W-04 
owl 2m9 
C9H140113003 
NORMAL 
0.0 % 
UGIL 

SEMNOLATILES 

RESULT QUAL CODE 



CTO; - NWIRP BETHPAGE 
WATER’ DATA 
QUANTERRA 
BDG: BR516 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TTNUS-22-MW-01 TTNUS-22-MVV-02 
OW12l99 00llw99 
C9H140113004 C9H140113007 
NORMAL NORMAL 
0.0 % 0.0 96 
UGIL UGIL 

TTNUS-22-W-03 
oSl12l99 
C9H140113002 
NORMAL 
0.0 % 
UGIL 

Page 

TTNUS-22-MW-04 
oBl12l99 
C9H140113003 
NORMAL 
0.0 % 
UGIL 

2 

SEMlVOLATlLES 
BENZO(B)FLUORANTHENE 
BENZO(G,HJ)PERYLENE 

BENZO(K)FLUORANTHENE 

BENZOIC ACID 
BIS(2-CHLOROETHOXYIMETHANE 
BIS(24HLOROETHYL)ETHER 

BIS(2-ETHYLHEXYLIPHTHAIATE 

BUlYLBENZYL PHTHAIATE 
CARBAZbLE 
CHRYSENE 

DI-N-BUNL PHTHALATE 
OI-N-OCNL PHTHAIATE 
DIBENZO(A,H)ANTHRACENE 

DIBENZOFURAN 
DIETHYL PHTHALATE 

DIMETHVL PHTHAIATE 
FLUORANTHENE 

FLUORENE 
HEXACHLOROBENZENE 
HEXACHLOROBUTADIENE 

HEXACHLOROCYCLOPENTADIENE 
HEXACHLOROETHANE 
INDENO(1.2.3CD)PYRENE 
ISOPHORONE 
N-NITROSO-DI-N-PROPYLAMINE 
N-NITROSODIPHENYLAMINE 

NAPHTHALENE 
NITROBENZENE 
PENTACHLOROPHENOL 

PHENANTHRENE 
PHENOL 
PYRENE 

RESULT QUAL CODE 

10 U 
10 U 
10 U 
50 U 
10 U 
10 U 

3.5 J P 

10 U 

4.2 J P 
10 U 

10 U 

10 U 

10 U 

10 U 
10 U 

10 U 
10 U 

2.1 J P 

10 U 
10 U 
50 U 
10 U 
10 U 
10 U 
10 U 
10 U 

20 
10 U 
50 U 

3.6 J P 

10 U 
10 U 

RESULT QUAL CODE IRESULT QUAL CODE 

I 
10 U 10 U I 
10 U I I10 11 

I 

10 U I10 U I 
la-a II I Ien a. 
au ” I I-J V I 
in II I irn 

10 U I 
77 .I P . . . I 

10 U I 
2.6 J P 
10 U I I 

10 U I I10 II I 

10 U 10 U 

10 U 10 II 
1 

10 U ! I10 U ! 
10 U 10 U 

10 U 10 u 
rn 11 rn II 

2 
1” .Y ” 

10 ; 10 U 

50 U 50 II 
1 

10 U ! I10 U ! 
10 U ! I10 U I 
10 U I I10 II I 

I 

10 U ! I10 U 

10 IJ ! I10 U I 

RESULT QUAL CODE 

10 U I 

e 

10 U I 



Page 3 

CT0283 - NWIRP BETHPAGE 
WATER DATA 
QUANTERRA 
SDG: BR516 

SAMPLE NUMBER: lTNUS-22-MW-05 TTNUS-22-MW-DUPal 
SAMPLE DATE: OW12i99 OSi12l99 II II 
LABORATORY ID: C9H140113001 C9H140113005 
QC-WPE: NORMAL NORMAL 
% SOLIDS: 0.0 % 0.0 % 100.0 % 100.0 % 
UNITS: UGA UGIL 
FIELD DUPLICATE OF: TTNUS-23MW-03 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
SEMNOLATlLES 
1,2,QTRICHLOROBENZENE 10 U 10 U 
1,2-DICHLOROBENZENE 10 U 10 U 
1 .S-DlCHLOROBENZENE 10 U 10 U 
1 .QDICHLOROBENZENE 10 U 10 U 
2,2’-OXYBIS(l-CHLOROPROPANEI 10 U 10 U 
2.45TRICHLOROPHENOL 10 U 10 U 
2.4.BTRICHLOROPHENOL 10 U 10 U 
2.4DICHLOROPHENOL 10 U 10 U 
2.4DIMETHYLPHENOL 10 U 10 U 
2.+DINITROPHENOL 50 U 50 U 
2.4-DINITROTOLUENE 10 U 10 U c 
P.B-DINITROTOLUENE 10 U 10 U 

3 2-CHLORONAPHTHALENE 10 U 10 U 
2-CHLOROPHENOL 10 U 10 U 
2-METHYLNAPHTHALENE 10 U 2 J P 
P-METHYLPHENOL 10 U 10 U 
2-NITROANILINE 50 U 50 U 
2-NITROPHENOL 10 U 10 U 
3hWETHYLPHENOL 20 U 20 U 
3.3-DICHLOROBENZIDINE 50 U 50 U 
>NIiROANILINE 50 U 50 U 
4,B-DINITRO-2-METHYLPHENOL 50 U 50 U 
+BROMOPHENYL PHENYL ETHER 10 U 10 U 
4-CHLORO+METHYLPHENOL 10 U 10 U 
QCHLOROANILINE 10 U 10 U 

+CHLOROPHENYl PHENYL ETHER 10 U 10 U 

+NITROANILINE 50 ii 50 U 
QNITRDPHENOL 50 U 50 U 
ACENAPHTHENE 10 U 10 U 
ACENAPHTHYLENE 10 U 10 U 
ANILINE 10 U 10 U 

ANTHR/ i 10 U U 

ClENln: WRACENE 10 U U c 
I 



CTO. - NWIRP BETHPAGE 
WATEk OATA 
QUANTERRA 
SDG: BR516 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
W-TYPE: 
% SOLIDS: 
UNITS: 
FIELD DUPLICATE OF: 

TTNUS-22-MN-05 
06/l 2l99 
C9H146113001 
NORMAL 
0.0 % 
UGlL 

Page 4 

TTNUS-22-MW-DUP-01 
08/l 2l99 
C9H140113005 
NORMAL 
0.0 % 
UolL 

TTNUS-22-MW-03 

II 

100.0 % 

II 

100.0 % 

RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE RESULT QUAL CODE 
SEMIVOLATILES 
BENZO(B)FLUORANTHENE 10 U 10 U 
BENZO(G.H,I)PERYLENE 10 U 10 U 
BENZO(K)FLUORANTHENE 10 U 10 U 
BENZOIC ACID 60 U 50 U 
BISIZ-CHLOROETHOXnMETHANE 10 U 10 U 
BIS(2-CHLOROETHYLIETHER 10 U 10 U 
BIS(2-ETHYLHEXYLjPHTHAiATE 43 16 
BUTYLBENZYL PHTHALATE 10 U 10 U 
CARBAZOLE 10 U 10 U 
CHRYSENE 10 U 10 U 
DI-N-BUlYL PHTHAIATE 10 U 10 U 
DI-N-OCl-YL PHTHALATE 10 U 10 U 

7 

Jl DIBENZO(A.H)ANTHRACENE 10 
U 10 U 

DIBENZOEURAN 10 U 10 U 
FJ DIETHYL PHTHALATE 10 U 10 U 

DIMETHYL PHTHAIATE 10 U 10 U 
FLUORANTHENE 10 U 10 U 
FLUORENE 10 U 10 U 
HEXACHLOROBENZENE 10 U 10 U 
HEXACHLOROBUTADIENE 10 U 10 U 

HEXACHLOROCYCLOPENTADIENE 60 U so U 
HEXACHLOROETHANE 10 U 10 U 
INDENO(1.2.SCD)PYRENE 10 U 10 U 
ISOPHORONE 10 U 10 U 
N-NITROSO-DI-N-PROPYLAMINE 10 U 10 U 
N-NITROSODIPHENYLAMINE 10 U 10 U 
NAPHTHALENE 10 U 10 U 
NITROBENZENE 10 U 10 U 
PENTACHLOROPHENOL 60 U 60 U 
PHENANTHRENE 10 U 10 U 
PHENOL 10 U 10 U 

PYRENE 10 U 10 U . 



Qualifier Codes: 

A 

6 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

1 

u 

V 

W 

X 
Y 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

= 

t 

= 

Z 

= 

= 

= 

s 

z 

t 

Lab Blank Contamination 

Field Blank Contamination 

Calibration (i.e.; % RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

MS/MSD Noncompliance 

LCWLCSD Noncompliance 

Lab Duplicate imprecision 

Field Duplicate Imprecision 

Holding Time Exceedance 

ICP Serial Dilution Noncompliance 

GFA4 PDS - GFAA MSA’s r * 0.995 

ICP Interference - include ICSAB % R’s 

Instrument Calibration Range Mance 

Sample Presewatkin 

Internal Standard Noncompliance 

Poor Jnstrument Performance (i.e., base-time drifting) 

Uncertainty near detection limit (c 2 x IDL for inorganics and <CRQL for organics) 

Other problems (can encompass a number of issues) 

Surrogates Recovery Noncompliance 

PesticideIPCB Resolution 

% Breakdown Noncompliance for DDT and Endrin 

PesUPCB D% between columns for positive results 

Non-linear calibrations, tuning r.< 0.995 (correlation coefhient) 

EMPC result 

Signal to noise response drop 
Or6 Solid content is less than 30% 

n-73 



0 B 
TO: 

FROM: 

SUBJECT: 

SAMPLES: l/Soil/ 

Tetra Tech NUS 

D. BRAYACK 

GRETCHEN PHIPPS 

DATA VALIDATION - TPH 
CT0 283 - NWIRP BETHPAGE 
SDG - BRSl2 

INTERNAL CORRESPONDENCE 

DATE: 

COPIES: 

PIlT-09~9131 

SEPTEMBER 15,1999 

DV FILE 

TTNUS-22-SE104557 

Overview 

The sample set for CT0 283, Bethpage, SDG BR512, consists of one (1) soil environmental 
sample. 

The sample was analyzed for diesel petroleum hydrocarbons and gasoline petroleum 
hydrocarbons. The sample was collected by Tetra Tech NUS on July 19,1999 and analyzed by 
Quanterra Laboratories under Naval Facilities Engineering Service Center (NFESC) Quality 
Assurance I Quality Control (QAIQC) criteria. All analyses were conducted using SW 846 method 
80158. 

The data was evaluated based on the following parameters: 

. . Data Completeness 
l 

. Holding Times 
. . Calibration Verifications 
l 

. Laboratory Method Blanks 

l - All quality control criteria were met for this parameter. 

Executive Summary 

Laboratory Performance: None. 

Other Facton Affecting Data Quality: None. 



MEMO TO: D. BRAYACK - PAGE 2 
DATE: SEPTEMBER l&l999 

PllTQ9-9.131 

The data for these analyses were reviewed with reference to the “National Functional Guidelines 
for Organic Review”, February 1994 and the NFESC document entitles “Navy Installation 
Restoration Laboratory Quality Assurance Guide.” (NFESC 2196). 

The text of this report has been formulated to address only those problem areas affecting data 
quality. 

‘I attest that the date referenced herein were validated according to the agreed upon validation 
criteria as specified iii the NFESC Guidelines and the Quality Assurance Project Plan (QAPP).’ 

Gretchen A. Phipps 

Joseph A. Samchuck 
Quality Control Officer 

Attachments: 

1. Appendix A - Qualified Analytical Data 
2. Appendix B - Results as reported by the Laboratory 
3. Appendix C - Support Documentation 
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CT0283 - NWIRP BETHPAGE 
SOIL DATA 
QUANTERRA 
SDG: BR512 

Pa90 1 

SAMPLE NUMBER: 
SAMPLE DATE: 
LABORATORY ID: 
QC-TYPE: 
96 SOLIDS: 
FIELD DUPLICATE OF: 

TTNUS-22-S&10-5557 
07/19/99 II II II 
c9G200121001 
NORMAL 
82.0 x 100.0 % 100.0 % 100.0 % 

RESULT QUAL CODE RESULT GUN CODE RESULT QUAL CODE RESULT QUAL CODE 

PETROLEUM HYDROCARBONS 
TPH-DIESEL(MGKG) 12 

TPH-GASOLINE(UGIKG) 120 U I I 
I 1 



Qualifier Codes: 

A 
B 

C 

D 

E 

F 

G 

H 

I 

J 

K 

L 

M 

N 

0 

P 

Q 

R 

S 

T 

U 

V 

W 

X 
Y 

= Lab Blank Contamination 

= Field Blank Contamination 

= Calibration (i.e., W RSDs, %Ds, ICVs, CCVs, RPDs, RRFs, etc.) Noncompliance 

= MS/MD Noncompliance 

t LCSRCSD Noncompliinca 

5: Lab p~plicatC lmpreci!$ii 

= Field Dupliita Impracisbn 

= Holding T~ma Exceedanw 
= ICP Serial Dilution Nonwmpliinc4 

3: GFAAPDS-GFAA IMA’s r*0.995 

= ICP Interhan- - include ICSAB % R’s 

= Instrument Calibration Range Excaedance 

= Sampb Praseervation 

= Internal Standard Noncompliinw 

= Poor InSbment bf0~~ (I.e., base-tima drilling) 

= uncertainty near detection limit (< 2 x IDL for inorganics and <CRQL for organkx) 

= Other problems (can encompass a number of issues) 

= Surrogatas Reawery Noncompliance 

= p&k9delPCB Resolution 

= % Breakdown Noncompliinca for DDT and Endrin 

= PestIPCB D% between columns for positive resultr 

= Non-linear calibrations, tuning r c 0.995 (correlation coeflicient) 

= EMPC result 

= Signal to noise response drop 
= % Solid content is less than 30% 



APPENDIX E 

SOIL ANALYTICAL RESULTS SUMMARY TABLES 



Boreholes 01, OlA, 01 B, 01 BS, 01 BW, and SB-01 
Page 1 of 27 

Depth, feel bgs 

Sample ID 

STARS VOCs @g/kg) 
BENZENE 
N-BUTYLBENZENE 
SEC-BUTYLBENZENE 
ETHYLBENZENE 
ISOPROPYLBENZENE 
N-PROPYLBENZENE 
TETRACHLOROETHENE 
1,3,5TRIMETHYLBENZENE 
0-XYLENE 

STARS SVOCs (uglkg) 
ANTHRACENE 
BENZ(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUOROANTHENE 
BENZO(G,H.I)PERYLENE 
BENZO(K)FLUOROANTHENE 

i-n CHRYSENE 
1 

DlBENZ(A.H)ANTHRACENE 
FLUORANTHENE 
INDEr;lO( 1.23CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

8-10 10-12 

OIA-Sl OlBSSl OlBW-Sl OlAS2 OlBSS2 01 BW-S2 

340 J 

620 J 

1.9 1.1 J 

1000 J 
1620 1.9 341.1 

I 
630 510 I 500 

STARS VOCs = Spill Technology and Remedialion Series Volatile Organic Carbons. 
2. STARS SVOCs = Spill Technology and Remedialion Series Semivolatile Organic Carbons 
3. TPH = Total Petroleum Hydrocarbons. 
4. Acetone and Methytene Chloride deleted due to lab contamination. 
5. TCL VDCs = Target Analyle List Volatile Organic Compounds. 
6. A blank space means the analyte was not detected. 
7. NA = Analyte not analyzed 
8. Northrop Grumman VOCs and SVOCs are STARS; TTNUS VOCs and SVOCs are TCL. except where noted 

‘Exceeds Technical and Administrative Guidance Memorandum (TAGM) Soil Cleanup Objective Criteria (New York Slate Department of 
Environmenlal Conservation (NYSDEC) January 24, 1994 (Revised). 

680’ J 

410 J 

1.2 

1091.2’ 

12-14 

OlAS3 OlBSS3 01 BWS3 

680’ J 
380 J 

1100 
380 J 

1300’ 420’ J 
250’ J 

300 J 

210 J 190 J 

4600’ 610’ 

2800 1000 

TOTAL PAHs 

TPHs (mglkg) 
TPH (AS GASOLINE) 
TPH (AS DIESEL) 

Notes’ 



Boreholes 01, OlA, CllB, OlBS, OlBW, and SB-01 
Page 2 of 27 

BENZENE 
N-BUTYLBENZENE 
SEC-BUTYLBENZENE 
ETHYLBENZENE 
ISOPROPYLBENZENE 
N-PROPYLBENZENE 
TETRACHLOROETHENE 
1,3.5-TRIMETHYLBENZENE 
0-XYLENE 

STARS SVOCs (uglkg) 
ANTHRACENE 
BENZ(A)ANTHRACENE 
BENZO(A)PYRENE 
BENZO(B)FLUOROANTHENE 
BENZO(G.H.I)PERYLENE 
BENZO(K)FLUOROANTHENE 
CHRYSENE 
DlBENZ(A.H)ANTHRACENE 
FLUORANTHENE 
lNDENO(l.2.3-CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

14-16 

OiBSS4 OlBW-S4 

1400’ J 

2200 J 

3600 

0.1 J 
49 6800 

OlBSS5 OlBW-S5 

1300’ J 
630 J 

470 J 
1400’ J 420’ J 

260 J 

3800’ 680’ 

18-20 

Ol-s5 OlBSS6 OlBW-S6 
(TCL VOCs) 

4J 

NA 
NA 
NA 
NA 
NA 
NA 
NA 600’ J 

NA 
NA 
NA 
NA 
NA 
NA 530 J 

61 0.08 J 

OlBSS7 01 BW-S7 

960’ J 710. J 

910 J 

960’ 1620’ 

I_nl 2300 2700 4600 520 J 1200 





Boreholes 01,Ol A, 01 B, 01 BS, 01 BW, and SB-01 
Page 4 of 27 

BENZENE 
N-BUTYLBENZENE 
SEC-BUTYLBENZENE 
ETHYLBENZENE 
ISOPROPYLBENZENE 
N-PROPYLBENZENE 
TETRACHLOROETHENE 
1.3.5-TRIMETHYLBENZENE 

STARS SVOCs @g/kg) 
4NTHRACENE 
3ENZ(A)ANTHRACENE 
3ENZO(A)PYRENE 
BENZO(B)FLUOROANTHENE 
3ENZO(G,Hd)PERYLENE 
BENZO(K)FLU.OROANTHENE 
ZHRYSENE 
DlBENZiA.H)ANTHRACENE 
FLUORANTHENE 
lNDENO(l.2.3~CD)PYRENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 

38-40 

OlBSS15 

0.052 J 
2500 J 

4042 

OlBSS16 

TPH (AS DIESEL) 

Noles: 

2.5 J 
5500 J 

45-46.5 

OlBSS17 

990. J 

1100 J 

2090’ 

1800 J 

50-51.5 

OlBSS18 

585 

13J 
58 J 

1000’ J 

1400’ J 

540 J 
4200 

7140’ 

14 J 
3600 J 

55-57 

OlBSSl9 88-03-5557 
(TCL VOCs) 

NA 
NA 

72 J NA 
NA 

54 J NA 
240 J NA 

NA 
220 J NA 

2200 J NA 
2500’ J NA 

NA 
NA 
NA 
NA 

5000’ J NA 
NA 
NA 
NA 

69 J NA 
Ii000 J NA 
8200 J NA 

‘8969’ NA 

110 J 140 
5900 J 13000 

60-62 

OlBSS20 

150’ J 

1900 DNR 
210 J 
610 J 

500 J 
63 J 

5100 J 
4300’ J 

6900’ J 

310 J 
25000 
17000 J 

18610’ 

190 J 
18000 J 

65-67 

OlBSS21 

270 J 
88 J 

720 J 
79 J 

350 J 

19 J 

480 J 

90 J 
2600 J 
1600 J 

4770 

29 J 
2800 J 



Boreholes 02, 02A, 02B, 02BN, and 02BW 

)epth,‘feet bgs 

iample ID 

STARS VOCs @g/kg) 

.ETRACHLOROETHENE 
-0LUENE 

STARS SVOCs (uglkg) 

i 
6-8 8-10 

02A-S 1 02A-S2 028-S 1 02BNSl 02Elw-Sl 

5of27 

10-12 

02A-S3 02B-S2 02BNS2 02BW-S2 

12J 

lENZ(A)ANTHRACENE 
lENZO(A)PYRENE 

lENZO(B)FLUOROANTHENE 
IENZO(G,H.I)PERYLENE 
:HRYSENE 

IENO( 1,2,3-CD)PYRENE 
IAPHTHALENE 
‘YRENE 
OTAL PAHs 

TPHs (mglkg) 

‘PH (AS GASOLINE) 
PH (AS DIESEL) 

lotes: 

NA 

NA 7.5 4.6 4.6 

1.. STARS VOCs = Spill Technology and Remedration Series Volatile Organic Ca Ins. 

2 STARS SVOCs = Spill Technology and Remediation Series Semivolatile Organic Carbons. 

3 TPH = Total Petroleum Hydrocarbons 

330’ J 

540 

870’ 

490 2200 

4 Acetone and Methylene Chloride deleted due to lab contamination 

5 TCL VOCs = Target Analyte List Volatile Organic Compounds 
6 A blenk space means the analyte was not detected 
7 NA = Analyte not analyzed. 
8. Northrop Grumman VOCs and SVOCs are STARS; TTNUS VOCs and SVOCs are TCL, except where noted 

‘Exceeds Technical and Administrative Guidance Memorandum (TAGM) Soil Cleanup Objective Criteria. [New York Slate Department of 
Environmental Conservation (NYSDEC) January 24. 1994 (Revised). 
9. PAHs = Polyaromatic Hydrocarbons. 



Boreholes 02,02A, 028,02BN, and 02BW 
6of27 

m 

STARS SVOCs (uglkg) 
BENZ(A)ANTHRACENE 

BENZO(A)PYRENE 

BENZO(B)FLUOROANTHENE 
BENZO(G.H.I)PERYLENE 

CHRYSENE 
IDEtiO(l,P,J-CD)PYRENE 

NAPHTHALENE 

PYRENE 
TOTAL PAHs 

TPHs (mglkg) 

TPH (AS GASOLINE) 
TPH (AS DIESEL) 

Notes: 

02BN-S3 02BW-S3 

14-16 

02-S4 02B-S4 02BN-S4 02BW-S4 
TCL VOCS) 

35 

NA 410’ 200 J 

NA 1400’ 
NA 360 J 
NA 950 J 

NA 1000’ 340 J 
NA 210 J 

NA 
NA 1700 
NA 4510. 2060 

3.6 J 

2500 10000 130 870 

02B-S5 02BN-S5 02BW-S5 

280 J 
450’ J 500’ J 

125 

330 J 
280 451.2’ 830’ 

0 053 J 
300 9.2 550 



Boreholes 02. 02A, 028, 02BN, and 02BW 
7of27 

Depth, feet bgs 

sample ID 

STARS VOCs (uglkg) 
rETRACHLOROETHENE 
rOLUENE 

STARS SVOCs @g/kg) 
sENZ(A)ANTHRACENE 
sENZO(A)PYRENE 

3ENZO(B)FLUOROANTHENE 
#ENZO(G.H.I)PERYLENE 
:HRYSENE 

DENO(l.2.3-CD)PYRENE 
JAPHTHALENE 
‘YRENE 
I-ITAI PAHn 

TPHs (mglkg) 

‘PH (AS GASOLINE) 
‘PH (AS DIESEL) 

lotes: 

18-20 

02B-S6 02BN-S6 02BW-S6 

87. J 

150 J 
72 J 
88 J 

87’ 310 

,450 430 310 

02B-S7 02BN-S7 02BW-S7 

130’ J 200’ J 

270 J 
170 J 

400. 370’ 

220 1400 

22-24 24-26 26-28 

02B-S8 02B-S9 02B-SlO 

140’ J 

390 J 

530. 

550 

1300’ J 

1100 J 11000 
2400’ 9600’ 

0.098 J 0.11 J 
2200 7100 

1800’ J 
1600’ J 

1400 J 
3800’ 



Boreholes 02,02A, 028, 02BN, and 02BW 
8of27 

I STARS SVOCs (uglkg) 
BENZ(A)ANTHFtACENE 

BENZO(A)PYRENE 
BENZO(B)FLUOROANTHENE 

BENZO(G.H,I)PERYLENE 

CHRYSENE 
IDENO(1,2.3-CD)PYRENE 

NAPHTHALENE 
PYRENE 
TOTAL PAHs 

TPHs (mglkg) 
TPH (AS GASOLINE) 

28-30 30-32 32-34 34-36 36-38 

02B-Sl l 02B-S12 02B-S13 02B-S14 02B-S15 

780’ J 490’ J 

880’ J 1400’ J 

1200 J 

2200’ J 

5000 
0060 

0.1 J 
5100 

240 J 1000 J 1100 J 

2100’ J 1100’ J 

240 J 4900 

480 9890' 

330 6400 2400 3900 

- 

1 

(AS.DIESEL) 

!S. 

670’ J 

1200 j 
4070’ 

870’ J 

1500 J 
1900’ J 

2700 J 
6970’ 



n-1 
\ 

Depth, feet bgs 

Sample JO 

STARS VOCs (uglkg) 
TETRACHLOROETHENE 
TOLUENE 

STARS SVOCs (uglkg) 
ANTHRACENE 
BENZ(A)ANTHRACENE 
BENZO(A)PYRENE 

BENZO(B)FLUOROANTHENE 
BENZO(G.H.I)PERYLENE 
BENZO(K)FLUOROANTHENE 

CHRYSENE 
DlBENZ(A,H)ANTHRACENE 
FLUORANTHENE 
INDENO( 1,2.3-CD)PYRENE 

NAPHTHALENE 
PHENANTHRENE 
PYRENE 
TOTAL PAHs 

3 

T 

Boreholes 03, 03A, 04, 04A, 04Bc and SbX 
9of27 

03A-S 1 04A-Sl 04B-Sl 

6.3 

TPHs (mglkg) 

TPH (AS GASOLINE) 
TPH (AS DIESEL) 

Notes: 

71 J 190 J 

100 J 

3.2 
96J 

100 J 180 J 
637.2 1316’ 

I 
0.28 J 

1 STARS VOCs = Spill Technology and Remet 

110 J 140 J 
130’ J 

170 J 110 J 

110 J 
86 J 120 J 
97 J 140 J 

10-12 

03A-S2 04A-S2 04B-S2 

100 J 
840’ 
510’ 

840 
180 J 

450 
740. 

62’ J 
1600 

230 J 

5RR7’ 

IA 0075 J 
IA 2900 

tion Series Volatile Organic Carbons. 

03A-S3 04A-S3 04B-S3 

68 J 44 J 

57 J 

51 J 

31 
40 J 
61 J 

71.1 253 

2. STARS SVOCs = Spill Technology and Remedialion Series Semivolatile Organic Carbons. 

3. TPH = Total Petroleum Hydrocarbons. 
4. Acetone and Methylene Chloride deleted due to lab contamination 
5. TCL VOCs = Target Analyte List Volatile Organic Compounds 
6. A blank space means the analyte was not detected. 

7. NA = Analyte not analyzed. 
8. Northrop Grumman VOCs and SVOCs are STARS; nNUS VOCs and SVOCs are TCL, except where noted. 

‘Exceeds Technical and Administrative Guidance Memorandum (TAGM) Soil Cleanup Objective Criteria [New York Slate Department of 
Environmental Conservation (NYSDEC) January 24. 1994 (Revised). 
9. PAHs = Polyaromatic Hydrocarbons. 



Boreholes 03, OVA, 04, 04A, 048, and Sk-02 
10 df 27 

“* . . . . .““. -=“. 

ample ID 

STARS VOCs (uglkg) 
ETRACHLOROETHENE 
OLUEME 

STARS SVOCs (uglkg) 

,NTHRACENE 
ENZ(A)ANTHRACENE 

sENZO(A)PYRENE 
~ENZO(B)FLUOROANTHENE 
sENZO(G.H,I)PERYLENE 

ENZO(K)FLUOROANTHENE 
,HRYSENE 

dBENZ(A.H)ANTHRACENE 

LUORANTHENE 
JDENO(l,2,3-CD)PYRENE 
IAPHTHALENE 
‘HENANTHRENE 

‘YRENE 
OTAL PAHs 

TPHs (mglkg) 
PH (AS GASOLINE) 
PH (AS DIESEL) 

lotes: 

m-i- 1” 10-19 8 V-G” ‘-V-L‘. “I “.I 

04-s4 04B-S4 03-ss 04B-S5 04B-S6 04B-S7 88-02-5759 
(TCL WCs) (TCL VOCs) (TCL VOCs) 

6J 

NA NA NA 
NA NA NA 
NA NA NA 
NA NA NA 
NA NA 410 J 710 J NA 
NA NA NA 
NA NA 440’ J 460’ J NA 

NA NA NA 
NA NA NA 
NA NA NA 

NA NA NA 

NA NA NA 
NA NA 690 J NA 

NA NA 1130’ 410 1170’ NA 

300 
330 4.5 11000 4100 190 380 21000 

, I 



Boreholes 05. 05A, 058, 05BS,SB-01, and SB-04 
11 of 27 

Depth. feet bgs 

sample ID 

STARS VOCs (uglkg) 
d-BUTYLBENZENE 

SEC-BUTYLBENZENE 
SOPROPYLBENZENE 
‘-ISOPROPYLTOLUENE 
CPROPYLBENZENE 

-0LUENE 
‘OTAL XYLENES 

STARS SVOCs (@kg) 
CENAPHTHENE 
LNTHRACENE 
lENZ(A)ANTHRACENE 

lENZO(A)PYRENE 
IENZO(B)FLUOROANTHENE 
IENZO(G.H.I)PERYLENE 
IENZO(K)FLUOROANTHENE 

:HRYSENE 
jlBENZ(A.H)ANTHRACENE 

LUORANTHENE 
‘JDENO(l,2,3CD)PYRENE 
IAPHTHALENE 
‘HENANTHRENE 
‘YRENE 
OTAL PAHs 

TPHs (mglkg) 
PH (AS GASOLINE) 
PH (AS DIESEL) 

totes: 

6-8 

05A-Sl 

4.2 

STARS VOf 

OSA-S2 05BSSl 

4.3 J 

1J 

81 J 
62’ J 
48 J 

63 J 
73 J 

130 J 

2.8 J 
82 J 

130 J 
2.8 669’ 

86 

= Spill Technology and Remet 

IO-12 12-14 

05AS3 05BSS2 05BSS3 

135 
155 

078 J 

17 J 
39 J 

170 J 
170’ J 
250 J 

77 J 

150 J 
200 J 
18’ J 

330 J 
99 J 

325 
200 J 
340 J 

2063’ 

IA 
IA 5.7 

tion Series Volatile Organic Ca 

52 J 
130 J 

110’ J 
110 J 
110 J 

130 J 
150 J 

220 J 

90 J 

190 J 
240 J 

1532’ 

18 

3ns. 

14-16 

05-54 05BSS4 
TCL VOCs) 

NA 

NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 

NA 
NA 
NA 
NA 
NA 

73’ 32 37 

16-18 

05BSS5 

2. STARS SVOCs = Spill Technology and Remedialion Series Semivolatile Organic Carbons 

3. TPH = Total Petroleum Hydrocarbons. 
4. Acetone and Melhylene Chloride deleted due lo lab contamination. 
5. TCL VOCs = Target Analyte List Volatile Organic Compounds. 

6. A blank space means the analyte was nol detected ’ 
7. NA = Analyte not analyzed. 
8. Northrop Grumman VOCs and SVOCS are STARS; TTNUS VOCs and SVOCs are TCL, except where noted 

‘Exceeds Technical and Administrative Guidance Memorandum (TAGM) Soil Cleanup Objective Criteria [New York State Department of 
Environmental Conservation (NYSDEC) January 24, 1994 (Revised). 
9. PAHs = Polyaromatic Hydrocarbons. 
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2METHYLNAPHTHALENE 

CHRYSENE 
FLUORENE 
PHENANTHRENE 

PYRENE 
TOTAL PAHs 

TPHs (mglkg) 

TPH (AS DIESEL) 

TPH (AS GASOLINE) 

Borehole SB-05 

5! 

88-05-5559 

3200 

670 J 

2800 

6670 

5400 NA 

AA NA 

SB-055559-DUP 

1700 J 

980’ J 

2500 
2300 

7480’ 

Notes: 
1. TPH = Total Petroleum Hydrocarbons 
2 TCL VOCs = Target Analyte List Volatile Organic Compounds 
3. TCL SVOCs = Target Analyte List Semivolatile Organic Compounds 
4 A blank space means the analyte was not detected 

5. Northrop Grumman VOCs and SVOCs are STARS; TTNUS VOCs and 
SVOCs are TCL. except where noted 

‘Exceeds Technical and Administrative Guidance Memorandum (TAGM) Soil 
Cleanup Objective Criteria [New York State Department of Environmental 
Conservation (NYSDEC) January 24, 1994 (Revised) 



\ Borehole SB-06 . 

Depth, feet bgs 55-57 
Sample ID 88-06-5557 . 

TCL VOCs (uglkg) NA 
TCL SVOCs (uglkg) NA 

TPHs (mglkg) 

TPH (AS DIESEL) 
TPH (AS GASOLINE) 

Notes: 
I 

1. TPH = Total Petroleum Hydrocarbons 
2. TCL VOCs = Target Analyte List Volatile Organic 

Compounds. 
3. TCL SVOCs = Target Analyte List Semivolatile Organic 

Compounds. 
4. A blank space means the analyte was not detected. 
5. Northrop Grumman VOCs and SVOCs are STARS; 

TTNUS VOCs and SVOCs are TCL, except where noted 

I Depth, feet bgsl 55-57 
Sample ID 

TCL VOCs (uglkg) 

TCL SVOCs (ugfkg) 

88-07-5557 

NA 
NA 

lrpH(ASig’kg) 1 1300 J 

TPH (AS GASOLINE) 

Notes: 
I 23 

1. TPH = Total Petroleum Hydrocarbons 
2. TCL VOCs = Target Analyte List Volatile Organic 

Compounds. 
3. TCL SVOCs = Target Analyte List Semivolatile Organic 

Compounds 
4. A blank space means the analyte was not detected 
5. Northrop Grumman VOCs and SVOCs are STARS; 

TTNUS VOCs and SVOCs are TCL, except where noted 
MA = Analut~ was not analvzed 



Depth, feet bgs 

Sample ID 

TCL VOCs (uglkg) 

55-57 

SB-08-5557 

TCL SVOCs @g/kg) 

TPHs (mglkg) 

TPH (AS DIESEL) 
TPH (AS GASOLINE) 

Notes: 
I 

TPH = Total Petroleum Hydrocarbons 
TCL VOCs = Target Analyte List Volatile Organic 

Compounds. 
TCL SVOCs = Target Analyte List Semivolatile Organic 

Compounds. 
A blank space means the analyte was not detected 
Northrop Grumman VOCs and SVOCs are STARS; 

TTNUS VOCs and SVOCs are TCL, except where noted 
Acetone and Methylene Chloride deleted due lo lab 
contamination. I 

L I Dept;a; bosl w-57 

lie ID 88-09-5557 
~~~ ~~~ 

TCL VOCs (uglkg) NA 

I 

TCL SVOCs @g/kg) NA 

TPHs .(mglkg) 

ITPH (AS DIESEL) 
TPH (AS GASOLINE) 

Notes: 

I 0.11 J 

I_ TPH = Total Petroleum Hydrocarbons 
2. TCL VOCs = Target Analyte List Volatile Organic 

Compounds. 
3. TCL SVOCs = Target Analyte List Semivolatile Organic 

Compounds. 
4. A blank space means theanalyte was not detected 

5. Northrop Grumman VOCs and SVOCs are STARS; 
TTNUS VOCs and SVOCs are TCL, except where noted 



IT’ 

J 

TPH (AS DIESEL) 
TPH (AS GASOLINE) 

Notes: 
I 

12 
0.12 J 

1. TPH = Total Petroleum Hydrocarbons 
2. TCL VOCs = Target Analyte List Volatile Organic 

Compounds. 
3. TCL SVOCs = Target Analyte List Semivolatrle Organic 

Compounds. 
4. A blank space means the analyte was not detected 
5. Northrop Grumman VOCs and SVOCs are STARS; 

TTNUS VOCs and SVOCs are TCL. except where noted. 
li NA = Analvk? was not analvzed. 

Borehole SB-11 

Depth, feet bgs 53-55 
Sample ID SB-1 l-5355 

TCL VOCs (uglkg) NA 

TCL SVOCs (uglkg) NA 

TPHs (mglkg) 

TPH (AS DIESEL) 
TPH (AS GASOLINE) 

Notes: 
1. TPH = Total Petroleum Hydrocarbons 
2. TCL VOCs = Target Analyte List Volatile Organic 

Compounds. 
3. TCL SVOCs = Target Analyte List Semivolahle Organic 

Compounds. 
4. A blank space means the analyte was not detected 
5. Northrop Grumman VOCs and SVOCs are STARS 

TfNUS VOCs and SVOCs are TCL. except where noted 
NA = And&a WZIC nnt analwed. 



Borehole SB-12 

Depth, feet bgs 58-60 
Sample ID SB-12-5860 

TCL VOCs (uglkg) NA 

TCL SVOCs @g/kg) NA 
TPHs (mglkg) 

TPH (AS DIESEL) 99 

TPH (AS GASOLINE) 

Notes. 
I 

1. TPH = Total Petroleum Hydrocarbons 
2. TCL VOCs = Target Analyte List Volatile Organic 

Compounds. 
3. TCL SVOCs = Target Analyte List Semivolatrle Organic 

Compounds. 
4. A blank space means the analyte was not detected 
5. Northrop Grumman VOCs and SVOCs are STARS; 

TTNUS VOCs and SVOCs are TCL, except where noted 

‘H (AS DIESEL) 
‘H (AS GASOLINE) 

,tes: 
TPH = Total Petroleum Hydrocarbons 
TCL VOCs = Target Analyte List Volattle Organic 

Compounds. 
TCL SVOCs = Target Analyte List,Semivolatrle Organic 

Compounds 
A blank space means the analyte was not detected. 
Northrop Grumman VOCs and SVOCs are STARS; 

TTNUS VOCs and SVOCs are TCL. except where noted 

MA = Analyte was not analyzed. 



Borehole SB-14 Borehole SB-14 

Depth. feet bgs Depth. feet bgs 57-59 57-59 
Sample ID Sample ID SB-14-5759 SB-14-5759 

TCL VOCs @g/kg) TCL VOCs @g/kg) NA NA 

TCL SVOCs (uglkg) TCL SVOCs (uglkg) NA NA 
TPHs (mglkg) TPHs (mglkg) 

TPH (AS DIESEL) TPH (AS DIESEL) 28J 28J 

TPH (AS GASOLINE) I I 
Notes. 
1. TPH = Total Petroleum Hydrocarbons. 
2. TCL VOCs = Target Analyte List Volatile Organic 

Compounds. 
3. TCL SVOCs = Target Analyte List Semivolatile Organic 

Compounds. 
4. A blank space means the analyte was not detected 
5. Northrop Grumman VOCs and SVOCs are STARS; 

TTNUS VOCs and SVOCs are TCL, except where noted 
NA = Analvtn was nnt analvzed. 

.- 



TPH = Total Petroleum Hydrocarbons. - 

Acetone and Methylene Chloride deleted due to lab contamination. 
TCL VOCs = Target Analyte List Volatile Organic Compounds. 



Depth, feet bgs 

Sample ID 

STARS VOCs (uglkg) 
N-BUTYLBENZENE 
SEC-BUTYLBENZENE 

ETHYLBENZENE 
ISOPROPYLBENZENE 
P-ISOPROPYLBENZENE 

N-PROPYLBENZENE 
1,2,4-TRIMETHYLBENZENE 
1,3,5-TRIMETHYLBENZENE 
0-XYLENE 
M- 8 P-XYLENE 

STARS SVOCs (uglkg) 
ACENAPHTHENE 
ANTHRACENE 

f-n BENZ(A)ANiHRACENE 

rl, 
CHRYSENE 
FLUORANTHENE 
FLUORENE 
NAPHTHALENE 
PHENANTHRENE 
PYRENE 
TOTAL PAHs 

TPHs (mglkg) 

TPH (AS GASOLINE) 
TPH (AS DIESEL) 

Notes: 

f f rorehole 15 

IO-12 ’ 

15-51 

53 J 

STARS VO( . 
a.5 = Spill Technc 

15-17 

15S2 

3J 

20-22 

15S3 

25-27 

15S4 

265 
4 

ion Series Vo 

30-32 

15S5 

265 
3.9 J 

ile Organic Ca 

35-37 40-42 4547 50-52 

15S6 15S7 15-S8 15-s9 

41 J 

2.3 J 2.1 J 

Ins 

0.94 J 1.3 J 
22 680 

gy and Remet 

2. STARS SVOCs = Spill Technology and Remedialion Series Semivolatile Organic Carbons 

3. TPH = Total Petroleum Hydrocarbons. 
4. A blank space means the anaiyte was not detected 

‘Exceeds Technical and Administrative Guidance Memorandum (TAGM) Soil Cleanup Objective Criteria’ [Nevv York State Department of 
Environmental Conservation (NYSDEC) January 24, 1994 (Revised) 
5. PAHs = Polyaromatic Hydrocarbons. 



N-BUTYLBENZENE 
SEC-BUTYLBENZENE 

ETHYLBENZENE 
ISOPROPYLBENZENE 
P-ISOPROPYLBENZENE 

N-PROPYLBENZENE 

1,2.4-TRIMETHYLBENZENE 
1,3,5-TRIMETHYLBENZENE 

0-XYLENE 
M- 8 P-XYLENE 

STARS SVOCs (uglkg) 
ACENAPHTHENE 

m 
ANTHRACENE 

kJ 

BENZ(A)ANTHRACENE 

CHRYSENE 

r FLUORANTHENE 

FLUORENE 
NAPHTHALENE 
PHiNANiHRENE 

PYRENE 
TOTAL PAHs 

TPHs (mglkg) 
TPH (AS GASOLINE) 
TPH (AS DIESEL) 

55-57 60-62 65-67 
15-SIO 15-Sll 15-S12 

190 
73 

25 

180 

210 
180 

54 
120 

58 

95 
88 
49 
14 
74 

27 
38 

140 
7.4 J 

44 

1100 J 

1200 J 

830 J 
1200 J 

11 J 
4900 

7800 
17041 

22 72 66 

4800 14000 1000 

84 12 

2500 J 
2800 J 

3900’ J 
6100’ J 

400 J 

5000 J 390 J 

34 J 44 J 

14000 1900 J 

13000 J 1700 J 

17334’ 4434 



I? -F Iorehole 16 

epth, feet bgs 

ample ID 

STARS VOCs (uglkg) 
:NZENE 

.BUTYLBENZENE 
FC-BUTYLBENZENE 
rHYLBENZENE 

OPROPYLBENZENE 
.PROPYLBENZENE 
3.5-TRIMETHYLBENZENE 

.XYLENE 

. EL P-XYLENE 

STARS SVOCs (uglkg) 
:ENAPHTHENE 

JTHRACENE 
:NZ(A)ANTHRACENE 
FNZO(A)PYRENE 
INtO(G.H.I)PERYLENE 
-iRY SENE 
UORANTHENE 

.UORENE 
4PHTHALENE 
iENANTHRENE 
tRENE 
ITAL PiIHs 

TPHs (mglkg) 

IO-12 

16-51 

30-32 

If%5 

35-37 

16-S6 

45-47 

16-S8 

50-52 

16-S9 
15-17 

16-S2 

40-42 25-27 

16-S4 

20-22 

16-S3 16-S7 

135 19J 

13 19 

225 

2.2 

13J 

13 

125 

1.2 

IJ 

1 

12J 11 J 

= Spill Technc 

1.2 J 
17 NA 

STARS VOC gy and Remet tion Series Vo le Organic Ca 

2. STARS SVOCs = Spill Technology and Remediation Series Semivolatile Organic Carbons 
3. TPH = Total Petroleum Hydrocarbons 
4. A blank space means the analyle was not detected 

5. NA = Analyte not analyzed. 

‘H (AS GASOLINE) 
‘H IAS DIESEL) 

0.99 J 
NA NA NA 

‘Exceeds Technical and Administrative Guidance Memorandum (TAGM) Soil Cleanup Objective Criteria [New York State Department of 
Environmental Conservation (NYSDEC) January 24, 1994 (Revised) 
6. PAHs = Polyaromatic Hydrocarbons. 

)tes: 



BENZENE 
N-BUTYLBENZENE 
SEC-BUTYLBENZENE 

ETHYLBENZENE 

ISOPROPYLBENZENE 
N-PROPYLBENZENE 
1,3,5-TRIMETHYLBENZENE 

0-XYLENE 
M- B P-XYLENE 

STARS SVOCs (uglkg) 

ACENAPHtHENE 
ANTHRACENE 
BENZ(A)ANTHRACENE 

BENZO(A)PYRENE 

rTt BENZO(G,H,I)PERYLENE 

b 
CHRYSENE 
FLUORANTHENE 

--F FLUORENE 
NAPHTHALENE 
PHENANTHRENE 

PYRENE 

100 

88 
260 

17 

7.3 
110 

1200 J 

1200 J 
1100’ J 

760’ J 

620 J 
2000’ J 

59 J 
6200 J 
6600 J 

19739 8 

48 J 
3500 

- 

60-62 65-67 

16-Sll 16-S12 

39 J 
62 

1500 J 
110 J 

95 
6.2 

55 
5OOJ 

75 
23 

4100 J 170 J 

2800 J 150 J 

400’ J 220 J 

2700” J 100’ J 

7500’ J 310 J 

4200 J 160 J 

8600 J 290 J 

220 J 110 J 

27000 J 1200 J 

32000 J 1100 J 

9520’ 3810’ 

94 J 67J 

19000 540 

lorehole 16 

55-57 

16-SlO 



torehole 17 

; 

N-PROPYLBENZENE 

STARS SVOCs (uglkg) 

CENAPHTHENE 

10-12 

17-Sl 

3.1 J 1.1 J 

3.1 

I 

1.1 

I 

+ 

3.2 J 053 J 

7.5 I 11 I 
STARS VOCs = Spill Technology and Remedialion Series Volatile Organic C; 

2. STARS SVOCs = Spill Technology and Remediation Series Semivolatile Organic Carbons 
3. TPH = Total Petroleum Hydrocarbons 

15-17 

17-S2 

20-22 

17-s3 

25-27 

17-s4 

30-32 

17-s5 

35-37 

17-S6 

Notes: . 

I 4. A blank space means the analyte was not detected 

*Exceeds Technical and Administrative Guidance Memorandum (TAGM) Soil Cleanup Objechve Criteria [New York State Department of 
Environmental Conservation (NYSDEC) January 24, 1994 (Revised) 

4042 

17-s7 

4547 

17-S8 

50-52 

17-s9 

570’ J 

520’ J 
230 J 

1320’ 

980 



I N-BUTYLBENZENE 
SEC-BUTYLBENZENE 

ISOPROPYLBENZENE 

I STARS SvOCs (uglkg) 
CENAPHTHENE 

TPH (AS GASOLINE) 
T+H (AS DIESEL) 

130 
55 
13 
21 21 

800 J 
2000 J 

1400’ J 

1200’ J 
3700’ J 
1400 J 

55-57 

17-SlO 

34 
6400 

IL 

5800 
5200 J 

17800’ 

60-62 65-67 

17-Sll 17-S12 

3 

130 32 



APPENDIX F 

TOTAL PAH - TPH RELATIONSHIP 



NWIRP BETHPAGE 
AOC 22 
All Data 





AVERAGE 

I 3825) 20621 

Notes 

Ave PAH above TPH median 
[J 

Ave PAH below TPH median 
L-J 



Data with a PAH 
Greater than a TAGM 

“r-7 



., ” a? 

Notes 

Ave PAH above TPH median 
1’51061 - 

Ave PAH below TPH median 
I 11141 



Data with no PAH 
Greater than a TAGM 

1 





Comparison of PAH and TPH Values 
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APPENDIX G 

CALCULATIONS 



I Tetra Tech NUS STANDARD CALCULATION 
SHEET 

CLIENT: NORTHDIV - NWlRP Bethpage FILE No:N7576 BY: JWL PAGE: 
1 of8 

SUBJECT: AOC 22 - Estimate of amount of contamination CHECKED BY: DATE: 9/l 9/01 

The amount of data is limited. Many borings did not penetrate the full depth of the contamination. 
The amount of contamination at the borings will be estimated assuming that the contamination is 
similar to nearby borings. 

The existing data shows several large intervals of varying contamination levels. An average 
concentration for each layer will be estimated. 

PAHs will be calculated as total PAHs. TPH will also be calculated since this material may also 
use reagents. However, since the USTs held No. 6 fuel oil, the TPH is probably very heavy and 
long-chained, possibly immobile due to sorption to the soil, and possibly resistant to biological 
degradation. Also a thin product layer is present. 

Only the “hits” are averaged, using a spreadsheet. This will lead to a high average since the NDs 
are left out of the calculation. However this will provide a conservative value. (In a few cases, 
where there is only a single hit, the average will be adjusted to account for the NDs. 



Tetra Tech NUS STANDARD CALCULATION 
SHEET 

CUENT: NORTHDIV - NWlRP Bethpage FILE No:N7576 BY: JWL PAGE: 
2of8 

SUBJECT: AOC 22 - Estimate of amount of contamination CHECKED BY: DATE: 9/l 9/01 

Data Intervals Used to Calculate the contaminants in the solids mass: 

0 - 8 feet bgs All are not analyzed. Assume that it must be hauled away, but probably not 
contaminated. 

8 - 26 feet Good coverage of depths, so all the data can be used. 
bgs 
26 - 42 feet Good coverage of depth, except in borehole group 3. Split into two halves and 
bgs assume a north set and a south set of values. 
42 - 54 feet Limited coverage, apply the borehole group 5 and group 1 data throughout. 
bgs 
54 - 66 feet Limited aereal coverage. Use borehole groups 1, 15, 16, and 17 to define. 



Tetra Tech NUS STANDARD CALCULATION 
SHEET 

CLIENT: NORTHDIV - NWIRP Bethpage FILE No:N7576 BY: JWL I PAGE: 
3of8 I 

of contamination 
I 

CHECKED BY: DATE: 9119/01 

8 - 26 feet interval 

For area in first ‘contour”. Take the average of the average of the four group borehole. 

Assume density of sand/gravel as 110 lb/f13 (Calverton) 

Thickness of interval: 26 - 8 = 18 feet 

Area: (pi)D2/4 = (pi)(112.5)2/4 = 9,940 f? 

Volume: 9,940 f? x 18 feet = 178,000 ft’ 

Mass of PAH = 

178,920 Ft’ x 110 lb x 464 g x 1200 ug x Kg 
Ft’ lb Kg 1000 g 

= 10,722 g = 10.7 kg 

Mass of TPH = 

178,920 Ft3 x 110 lb x 464 g x 1800 mg x Kg 
Ft’ lb Kg 1000 g 

= 46,000,OOO g = 16,000 kg 



Tetra Tech NUS STANDARD CALCULATION 
SHEET 

WENT: NORTHDIV - NVVIRP Bethpage FILE No:N7576 BY: JWL 

I 
PAGE: 

4of8 

SUBJECT: AOC 22 - Estimate of amount of contamination 

26 - 42 feet interval 

CHECKED BY: DATE: 9/l 9/01 

For area in ‘contour’, Use separate data for north half and south half.. 

North Half 

Borehole group 
2 
3 

Average 
SAY 

Total PAH, uglkg 
No data 
8512 

8512 
8500 

TPH, mg/kg 
. No data 

4205 

4205 
4200 

Assume density of sand/gravel as 110 Iblft3 (Calverton) 

Thickness of interval: 42 - 26 = 16 feet 

Area: (pi)D2/4 = [(pi)(l 12.5)2/4 ]/2 = 4,970 f? 

Volume: 4,970 f? x 16 feet = 79,520 ft3 

Mass of PAH = 

79,520 Ft3 x 110 lb X 454 g x 8500 ug x Kg 
Ft’ lb Kg 1000 g 

= 33,755 g = 33.7 kg 

Mass of TPH = 

79,520 Ft3 x 110 lb x 454 g x 4200 mg x Kg 
FtJ lb Kg 1000 g 

= 16,700,OOO g = 16,700 kg 



Tetra Tech NUS STANDARD CALCULATION 
SHEET 

WENT: NORTHDIV - NWlRP Bethpage FILE No:N757fi BY: JWL PAGE: 
5of8 

SUBJECT: AOC 22 - Estimate of amount of contamination CHECKED BY: DATE: g/19/01 

I I I 

26 - 42 feet interval 
i: 

South Half 

Borehole group 
1 
5 

Total PAH. ug/kg 
460 
75 

TPH, mg/kg 
3129 
1565 

Average 267 2347 
SAY 270 2300 

Assume density of sand/gravel as 110 Ib/ft3 (Calverton) 

Thickness of interval: 42 - 26 = 16 feet 

Area: (pi)D2/4 = [(pi)(l 12.5)2/4 ]/2 = 4,970 f? 

Volume: 4,970 f? x 16 feet = 79,520 ft3 

Mass of PAH = 

79,520 Ft3 x 110 lb X 454 g x 267 ug x Kg 
w lb Kg 

x-+- 1000 g 10 ug 

= 1.072 g = 1.1 kg 

Mass of TPH = 

79,520 Ft3 x 110 lb x 454 g x 2300 mg x Kg 
Ft* lb Kg 1000 g 

= 9,130.OOO g = 9,130 kg 



I Tetra Tech NUS STANDARD CALCULATION 
SHEET 

CUENT: NORTHDIV - NWlRP Bethpage FILE No:N757! BY: JWL PAGE: 

I 
SUBJECT: AOC 22 - Estimate of amount of contamination 

42 - 54 feet interval 

6of8 

CHECKED By: DATE: 9/19/01 

Because of the limited data, use borehole groups 1 and 5 

Borehole group 
1 
5 

Average 
SAY 

Total PAH, @kg 
4615 
691 

2653 
2600 

. . TPH, mglkg 
2700 
1535 

2117 
2100 

Assume density of sand/gravel as 110 Ib/ft3 (Calverton) 

Thickness of interval: 54 - 42 = 12 feet 

Area: (pi)D2/4 = (pi)(l 12.5)2/4 = 9,940 f? 

Volume: 9,940 f? x 12 feet = 119,280 ft3 

Mass of PAH = 

119,280 Ft3 x 110 lb x 454 g x 2600 ug x 
Ft’ lb Kg . 

= 15,500 g = 15.5 kg 

Mass of TPH = 

119,280 Ft3 x 110 lb x 454 g x 2100 mg x 
Ft’ lb Kg 

= 12510,000 g = 12,500 kg 



Tetra Tech NUS STANDARD CALCULATION 
SHEET 

CLIENT: NORTHDIV - NWIRP Bethpage FILE No:N7?6 BY: JWL PAGE: 
7of8 

SUBJECT: AOC 22 - Estimate of amount of contamination CHECKED BY: DATE: g/19/01 

!34- 66 feet interval 

Use boreholes 1, 15, 16 and 17. This is the saturated zone. 

Assume density of sand/gravel as 110 Ib/ft3 (Calverton) 

Thickness of interval: 66 - 54 = 12 feet 

Area: 100 feet x 180 feet = 18,000 f? 

Volume: 18,000 f? x 12 feet = 216,000 ft’ 

Concentrations are a dry weight basis, so need to adjust for saturated zone 
Assume 30% porosity 
Assume soil density is 100 lb/ ft” “dry” 

Basis: 1 cubic foot 

Void, filled with water, is 1 x 0.3 = 0.3 ft3 

Mass of water is 62.4 lb/ ft3 x 0.3 ft3 = 19 lb. 

Totalmassperft3-lOOIb+ 19Ib= 119lb 

Ratio then is 1001119 = 0.84, say 0.8 

Mass of PAH = 

216000 Ft3 x 110 lb x 464 g x 27000 ug x 
Ft* lb Kg 

= 232,000 g = 230 kg 

Mass of TPH = 

216000 Ft3 x 110 lb x 464 g x 6600 mg x 
Ft’ lb Kg 

0.8 

0.8 

= 57,090,OOO g = 57,000 kg 



I Tetra Tech NUS STANDARD CALCULATION 1 
I SHEET 1 

I 
CLIENT: NORTHDIV - NWlRP Bethpage FILE No:N7876 BY: JWL PAGE: 

8of8 

SUBJECT: AOC 22 - Estimate of amount of contamination CHECKED BY: DATE: 9/l 9/01 

SUMMARY 

Total mass, kg 

Interval PAHs 
8-26 10.7 
26-42 north 33.7 
26-42 south 1.1 
42-54 15.5 
54-66 232 

TPH Volume, ft3 
16000 178920 
17000 79520 
9100 79520 
12500 119280 
57000 l/d*‘,L L’ 

- - 

Total mass, lb 

Interval PAHs TPH 
8-26 24 35000 
26-42 north 74 37000 
26-42 south 3 20000 
42-54 34 28000 
54-66 513 125000 

Volume, ft3 
178920 
79520 
79520 
119280 

L-43 



. DRAFI- 

_. .x22-SBBl 
TTAOC22-MW81 

‘AOC22-SBll 
,,/“,, 

J F~FNR 
3 TTNUS SOIL BORING 

SAMPLE LOCATIONS 

0 TTNUS SOlL BORING/ 
MONITORING WELL SAMPLE 
LOCATIONS 

8 NORTHROP GRUMMAN 
SOL BORING SAMPLE 
LOCATIONS 

PAWlNC NO. FIGURE 3-1 



Tetra Tech NUS ’ STANDARD CALCULATION 1 SHEET 
CUENT: NORTHDIV - NWlRP Bethpage FILE No:N7576 BY: JWL PAGE: 

1 of3 

SUBJECT: AOC 22 - Conceptual design of biosparge system CHECKED BY: DATE: 9/20/01 

SIZE BIOSPARGE SYSTEM - GENERAL 

EPA reference (EPA 510-B-95-001, How to evaluate alternative cleanup technologies) 
- 3 to 25 scfm per well, and ‘9s typically much lower than air sparging” 

Typically, air sparging is 10 scfm per well, so 5 scfm per well will be used for biosparging. 

Because of the small area, overlap of the areas of influence will be minimized. Further, because 
the oxygen can be expected to diffuse, although slowly, beyond the active radius of influence 
(ROI), the arrangement of the wells will be tangent circles. (see figure) 

ROJ - Per Calverton, and similar sites, use ROI of 25’. 

Well depth 

To get goo distribution of air, assume that depth below the water table will be the same as the 
ROI (25 feet). Use depth to water of 56 feet bgs. 

Thus, each sparge well is 25 + 56 = 81 feet. 

2-inch diameter PVC with a 2 foot screen 

Per sketch, there will be 10 wells. 

Compressor size 

Rate: 5 s&n/well x 10 wells = 50 scfm 

Pressure: 
- static water: 25 feet x 14.7 psi133.9 feet = 10.8 psi 
- line losses: assume similar to static head so 10.8 psi 
- Total; 10.8 + 10.8 = 21,6 psi; say 25 psi. 

Estimate power: 

Bhp = (0.31)(V,)[(P~P,)“.28j - 11, 
Where 

V, = inlet acfm 
Pd = discharge pressure, psia 
P, = inlet pressure, psia 
This formula assumes an efficiency of 70%. 

Typical adjustment from scfm to acfm for atmospheric conditions is a factor of 1.1. 

Bhp = (0.31)(50)(1.1)[((25 + 14.7)/14.7)“.2*3- 1) 

G-IO 



Tetra Tech NUS STANDARD CALCULATION 
SHEET 

CUENT: NORTHDIV - NWlRP Bethpage FILE No:N7576 BY: JWL PAGE: 
2of3 

r- SUBJECT: AOC 22 - Conceptual design of biosparge system CHECKED BY: 
I 

DATE: 9/20/01 
I 

Bhp = 5.5 hp 

In a typical blower, the output is 100 psi, that must be throttled down. 

Bhp = (0.31)(50)(1.1)[((100 + 14.7)/14.7)“.2*3- l] 

Bhp = 13 

Use 15 ho 

Provide an air receiver, based on 10 seconds of output: 

Volume = 

50 cfm x min x 10 Set x 7.481 gal 
60 set Ft’ 

V = 62 gallons 

Sav 7.5 oallons 

Vacuum Svstem 

Use ROI of 30 feet (Typical). This requires 8 wells (see figure) 

Vacuum rate is 1.5 time the sparge rate: 

1.5 x 50 = 75 scfm 

Assume 60 inches of vacuum. (Cecil Site 16 used 45 inches) 

60 inches x 1 foot/l2 inches x 14.7 p&33.9 feet = 2.2 psi 

Bhp = (0.31)(75)(1.1)[(14.7/(14.7 - 2.2))“.283 - l] 

Bhp = 1.2 

Since vacuum systems are inefficient, apply a factor of 2. 

Bhp=2x1.2=2.4 

Sav 3 hp 



Tetra Tech NUS STANDARD CALCULATION 
SHEET 

I 
CUENT: NORTHDIV - NWlRP Bethpage FILE No:N7575 By:JWL PAGE: 

3of3 

SUBJECT: AOC 22 - Conceptual design of biosparge system CHECKED By: DATE: 912OlOl 

Vapor Treatment 

There is also a TCE and BTEX component to the groundwater contamination that will get stripped 
out by the sparging. It is assumed that this must be captured and treated. 

Estimate Mass of VOCs: 

Volume of saturated soil = 216,000 Ft3 (see contaminant mass calculation.) 
Assume 30% porosity, so water volume is 

216,000 x 0.3 = 64,800 Ft3 

From RFA report, assume that wells 1, 2 and 4 characterize the site groundwater, and average 
the three: 

Average VOCs = 138 ug/L 

Mass of VOCs in groundwater: 

64,800 Ft3 x 7.481 gal x 3.785 L x 138 ug x lb 
FtJ Gal L 454 9 

Mass = 0.56 lb 

Assume 10 lb GAC per lb VOC (typical) 

Mass of GAC = 10 lb GACllb VOC x 0.56 lb VOC = 5.6 lb GAC 

Per Carbonair literature ; smallest unit is 200 lb and sized for 20 - 100 scfm. OK 

Use two units, one lead, one lag. 

Depth of Vapor extraction well: 

Screen first 30 feet bgs to promote movement of air and to capture VOCs that rise up after being 
stripped. 

Use wells PSC, 2-inch in diameter. 



BUILDING 3 (MANUFACTURING) 

TTAOCZZ-SBOS 
TTAOCZZ-MW03 

TTAOC22-S812 
TTAOCZZ-MW@S 

TTAOCZP-SB06 

TAOCZZ-5818 
TTNUS SOlL BORING 
SAMPLE LOCATIONS 

E-m OF coaraddlria 0 TTNUS SOIL BORING/ 
MONITORING WELL SAMPLE 
LOCATIONS 

8 NORTHROP GRUMMAN 
SOIL BORING SAMPLE 
LOCATIONS 

e 50 lel 

SCALE IN FEET 

EEI 
T&a Tech NUS, he CONTRACT NO. 

7576 I rn? 
mEocE0 BY DATE APPuobEo BY DATE 

SAMPLE LocATIaNS 

COST/SCNEO-*rsA A~N~ZN~p~~CN APmovco BY OAlE 

I 1 I -PAGE, NY 

AS %TED 
ORAnN’ No. FIGURE 3-l REV. 

0 
c- cam- .a. v--m _..m- #Be.- a . --- 



BUILDI+ 3 (MANUFACTURING) 

TTAOC22-SE05 
TTAOC22-MW03 \ 

iTTAk22-SBlY 1 Il.. A 

TTAOC22- 5806 

TTAOC22-Se14 

TTAOC22- 1 
-74 

TAOC22-Mm 

TAOC22-Se11 

TTAOC22-SE10 

, i/ / 

1 FmiR 
0 TTNUS SOIL BORING 

SAMPLE LOCATIONS 

l TTNUS SOIL BORING/ 
MONITORING WELL SAMPLE 
LOCATIONS 

S NORTHROP GRUMMAN 
SOIL BORING SAMPLE 
LOCATIONS 

t!sl 
t RAW-4 BY DATE 

HJP 9/21/g 
~etra Tech NUS, Inc. 

APPROVE0 BY DATE 
>rEocE0 BY DAK 

COST/sMEo-U(E~ 

I I 1 

AS SCNCt;TED 
r[Bc CIOD ro TtW-~v.DvG - 
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ENVIRONMENTAL SERVICES 

2731 Nevada Avenue North 
New t lope, MN 55427 
612-544-2154 800-526-4999 
Fax 612-544-2151 

SPECIFICATIONS 

MODELS CPC 3 GI’C 3H 

DftiENSlONS 24%” OD 24%” OD 
(0.62 m) (0 62 m) 
%%“tf 36%“H 

(O.Y3 nil (0.93 m) 

BED AREA 2.7 sqfl. 2.7 sq.fL 
(0.29 sq m) (0.29 sq m) 

GPC 3.65 

28%” OD 
(0.72 m) 
38VH 
(0.98 ml 

3.6tf sq.fl. 
(0.39 sq.m) 

GPC 5R 

3o”OD 
(0.76 m) 
5’8”H 
11.73 m) 

4.91 sq.ft. 
(0.53 sq.m) 

GPC 7R 

3’OD 
(0.91 m) 
7’2”f i 
(2.18 m) 

7.07 sq.ft. 
(0.76 sq ml 

GPC 13R 

4’ OD 
(1.2 m) 
7’2’I 1 
(2.18 mt 

12.57 sq ft. 
(I 35 sq m) 

GPC 20R 

SOD 

:‘i”,r 
I a* 

(2.18 m) 

19.63 sq.ft. 
(2.11 sq.m) 

GPC SOR 

8’OD 
(2.44 m) 
7’2”H 
(2.18 ml 

‘50 27 sq ft. 
(5 41 sq.m) 

GPC 70 GPC 120 

16’8H”L x 5’W 16’6”L x 8’W 
x7X-H x 7’1O’Il 
(5.0 m x 1.5 m (5.0 m x 2.4 m 
x 2.3 m) x 2.4 m) 

69.8 sq.ft. 120 sq.ft. 
(6.49 sq.m) (II.15 sq m) 

FLOW RANGE 20-100 cfm 20-270 cfm 36-360 cfm 40-380 cfm 76-500 cfm 120-800 cfm 200-I ,800 cfm 480-4.000 cfm 700-7,0(x, cfm 200-12.000 cfm 
(t-10 m’/min) (2-15 m’/min) (3-24 m’/miul (6-54 m’/min) (14-120 mymint (20-200 mYminI (34-340 m’/min) 

C’ 

(0.6-3 m’/minl ((Ii-8 m’/min) (l-10 m’/minl 

I CARBON 200 Ibs 2(w) Ibs 250 tbs 500 Ibs 1,000 tbs 1,500 tbs 2,000 tbs 5,000 Ibs 10,OW Ibs 13.600 lb, 
- 
4-m 

CAPACITY (68 kg) (68 kg’ (114 kg) (228 kg) (456 kg) (681 kg’ (908 kg) (2,270 kg’ (4,540 kg’ (6,174 kg) 

Ff-t-l’fNCS I ‘II” I’VC 
inlcl and 
outlel ports 

4” WC 
intcl and 
outlrl fwrls 

4” PVC 
inlet and 
uutlel ports 

4’1; nozzle 
(2) x” half 
couplings 
(I) 30” access 
port 

6 x” nozzle 
(2) !S’ half 
couplings 
(1) 24” access 
port 

8 ‘A” nozzle 
(2) H” half 
couplings 
(It 24” access 
port 

8 x” nozzle 
(2) H” half 
couplings 
(I 124” access 

port 

12 x” nozzle 
(2) H” half 
couplings 
(I ) 24” access 
port 

(4) 12’/i inlet (4) 12%” inlet 
nozzles nozzles 
‘,‘d,‘,:li;” outlet 12) 125,” outlet 

nozzles 
l”condensate I” condensate 
drain drain 
(2) ‘I; half (2) %” half 
coupling 
(2) 20” access 

coupling 
(2) 20” access 

ports park9 

EMI’I-Y 65 tbs 
WElGt IT (2Y kg’ 

OPERATING 275 Ibs 
WEIGHT (125 kg) 

INLET/OUTLEf’ I X” 
NOZZLES (3.81 cm) 

65 tbs 
t2Y kg) 

275 Ibs 
(I25 kg) 

4” 
(IO I6 cm) 

100 tbs 
(45 kg’ 

350 tbs 
tl5Y kg) 

4” 
(10.16 cm) 

375 Ibs 
(170 kg) 

90 Ibs 
(408 kg) 

4 ‘I,” 
(II.43 cm) 

700 tbs 
(317 kg) 

’ 1,800 tbs 
(816 kg) 

6 X” 
(16.83 cm) 

950 tbs 
(431 kg) 

2,450 Ibs 
(I.111 kg) 

8 %” 
(21.9 cm) 

1,200 Ibs 
(544 kg) 

3,200 Ibs 
(1,452 kg) 

8 X” 
121.9cm) 

2,900 Ibs 5,500 tbs 7.500 tbs 
(1,315 kg’ (2.495 kg’ (3,402 kg’ 

8,WO Ibs l6,ooO Ibs 22,000 tbs I 
(3,629 kg) (7,258 kg’ (9,979 kg’ 

I2 %” 12 %” 12 %” 
(32.38 cm’ (32.38 cm) (32 38 cm) 
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CARBC 
Gas 
Treatmc 

Gas Phase 
Carbon Adsorbers 
. . . . . . . . . .._................. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . 

Carbonair’s gas phase carbon adsorbers are desrgned to provide an efficient and economical means to 
control odor, toxic vapors and corrosrve gases. Several types of activated carbons are available for a 
variety of applications. 

DESIGK GPC 13R & GPC 20R 

GPC3&3H 
l LJN Standard 55gallon steel drum. 
l Two 2” PVC connections. (GPC 3) 
l Two 4” PVC connections. (GPC 3H) 
l Baked enamel exterior. 
l Epoxy-phenolic interior lining. 
l Quick installation. 
Carbon Cap.: GPC 3 - 200 lbs. 

GPC 3H - 200 lbs. 

GPC 3.85 
l UN Standard 85-gallon steel drum. 
. Two 4” PVC connections. 
l Baked enamel exterior. 
l Epoxy-phenolic interior lining. 
l PVC internals. * 
Carbon Cap.: GPC 3.85 - 250 lbs. 

GPC 5R 
l Welded steel round construction. 
l Two 4” N-IT connections. 
l One I%” dram. 
l Fork tubes for easy lifting. 
l Bolt down lugs. 
l Polyamide epoxy/urethane interior 

& exterior finish. 
l FRP grate with stainless steel screen. 
Carbon Cap.: GPC 5R - 500 lbs. 

GPC 7R 
l Welded steel round construction. 
l Two 6 YE” nozzle connections. 
l FRP grate with stainless steel screen. 
l Bolt down lugs. 
l Polyamide epoxy/urethane interior 

& exterior finish. 
l Fork tubes for easy lifting. 
Carbon Cap.: GPC 7R - 1000 lbs. 

l Welded steel round construction. 
l Fork tubes for easy lifting. 
l One condensation dram. 
l FRP grate with stainless steel screen. 
l Polyamide epoxy/urethane interior 

& exterior finish. 
l Two 8 78” nozzle connections. 
Carbon Cap.: GPC 13R - 1,500 lbs. 

GPC 20R - 2,000 lbs. 
GPC 50R 

l Welded steel round construction. 
l Fork tubes for easy lifting. 
l FRP grate with stainless steel screen. 
l Two 12 ‘/,” nozzle connections. 
l Bolt down lugs. 
l Polyamide epoxy/urethane interior 

& exterior finish. 
l Two %” dram/sample couplings. 
Carbon Cap.: GPC 50R - 5,000 lbs. 

GPC 70 & 120 
l Welded steel rectangular construction. 
l Skid mounted with lifting lugs. 
l Polyamide epoxy/urethane interior 

& exterior finish. 
l FRP grate with stainless steel screen. 
l Four 12’%” inlet ports. 
l Two quick-disconnect off-gas ports. 
l TWO sample ports. 
l One condensation drain. 
Carbon Cap.: GPC 70 - 10,000 lbs. 

GPC 120 - 13,600 lbs. 
OPTIONS 
Blowers Humidity control 
Influent /effluent ducting 
Discharge stack Controls 
Additional sampling couplings and valves 



Tetra Tech NUS STANDARD CALCULATION 
SHEET 

CLIENT: NORTHDIV - NWIRP Bethpage FILE No:N7676 BY: JWL PAGE: 
lof2 

SUBJECT: AOC 22 - Estimate time for biological degradation CHECKED BY: DATE: 9/l 9101 

Estimate time for bioloaical dearadation. 

Estimate the time for biological degradation based on half-lives and reducing the maximum 
concentrations of PAHs that are above TAGMs. This is a conservative approach since the 
maximum concentration would not necessarily determine the time to stop treatment. 

From the data, the following are the maximum concentrations of PAHs above the TAGMs and 
their TAGM. The half-life shown is the average half-life per Handbook of Environmental 
Degradation Rates, by Howard et. Al. 

BaP 
Chrysene 
BaA 
DahA 

Max Concentration, TAGM, ug/kg Average half-life, 
uglkg years 
2700 61 0.8 
7500 400 1.9 
4300 224 1 
450 14 1.8 I 

Time to degrade to TAGM is found by solving the following equation: 

(Max Concentration)/2” = TAGM 

where n is the number of half lives that pass. 

The duration for a given compound is n x half life. 

The largest value is for chrysene, 9.5 years 
Say 10 years. 



I Tetra Tech NUS STANDARD CALCULA77ON 
SHEET I 

CLIENT: NORTHDlV - NWlRP Bethpage f IlE No:Nf!!T~ By:JWL PAGE: 
2of2 

SUBJECT: AOC 22 - Estimate time for biologial degradation CHECKED BY: DATE: 9/l 9101 

For enhanced treatment alternatives, it is assumed that the half life will be lower so the durations 
should be calculated based on the low end values for the half lives. 

The largest value is for chrysene, 5 years, 
Say 5 years. 



f.Tetra Tech NW STANDARD CALCULATION SHEFT 1 

I cLlENTzrwFllHDlv-NwlRpBethpage I FILE No:N7576 I BY: DDB I PAGE: 
1 of2 I 

SUBJECT: ADC 22 - Estimate of excavation volumes Abmatives CHECKED BY: DATE: 

3A and 38 
01/28103 

Calculate volume of soil to be excavated for alternative 3A - Full excavation: 

Assumptions: 

- Slurry wall is 185 feet in diameter (See Figure 9-l ) and corresponds to the extent of 
contamination in the saturated zone. 

- The area of contaminated soil in the vadose zone is about 110 feet in diameter. 
- The thickness of the contaminated soil in the vadose zone is 56 feet. 
- The thickness of the contaminated soil in the saturated zone is 12 feet. 

The total volume of material to be excavated, VTotd , is: 

VT,, = K (d* /4)h, where d is the diameter and h is the depth of the excavation. 

Vratal = x (185 feet* /4)(56 + 12 feet)/ (27 ft3/yd3) 

Vrtiti = 67.707 cubic vards (cv). 

The contaminated soil in the vadose zone, V,.-,ad , is: 

V -ad = IC (110 fee? /4)(56 feet)/ (27 ft3/yd3) 

V COW& = 19,712 cy 

The contaminated soil in the saturated zone, V,, , is: 

V-r = K (185 fee? /4)(12 feet)/ (27 ft3/yd3) 

V comat = 11,949 cy 

The total contaminated soil, V,, , is: 

vcon = vconvad + vcfmsat 

V,,,,,=19,712cy+11,949cy=31.661 cy 

The total uncontaminated soil, Vdean , to be put in the clean soil stockpile for re-use as backfill is: 

V dean = 67,707 cy - 31,661 cy = 36.046 cy 



Tetra Tech NUS STANDARD CALCULATION SHEET 

CLIEHT: NOFITHDIV - NWIRP Bethpage FILE No:N7576 BY: DDB PAGE: 
2of2 

SUBJECT: AOC 22 - Estimate of excavation volumes Alternatives CHECKED BY: DATE: 

3A and 38 01/28103 

Calculate volume of soil to be excavated for alternative 38 - Partial excavation: 

Assumptions: 

- The sheet piling is 110 feet by 110 feet (See Figure 9-2) and corresponds to the 
extent of contamination in the vadose zone. 

- The area of contaminated soil in the vadose zone is about 110 feet in diameter. 
- The depth of the excavation is 30 feet. 

The total volume of material to be excavated, VTotal , is: 

V Total = I x w x h, where I is the length, w is the width, and h is the depth of the excavation. 

VTtial = 110 feet x 110 feet x 30 feet/ (27 ft3/yd3) 

VTotpJ = 13,444 cy. 

The volume of material to be backfilled, Vbackfill, is: 

V Total - VcYmr (cover volume) 

V mver = 0.75 feet x 110 feet x 110 feet/ (27 ft3/yd3) 

V mver = 336 CY 

Vbackfi,, = 13,444 cy - 336 cy 

V-, = 13.108 cy 



APPENDIX H 

COST ESTIMATES 



NWlRP 
Bethpage, New York 
AOC 22. FOCUSED FEASIBILITY STUDY 

11/28/01 II:02 AM 

Alternative 2: Limited Action 

Unit Cosl Extended Cosl 

1 ,I Prepare Remedial Action Plan 
2 MOBlLlZATlONlDEMOBlLlZATlOh 

2.1 Office Trailer 
2 2 Field Office Supporl 
2.3 Storage Trailer (1) 
2 4 Utility ConneclionlDisconneclion (phone/eleclric) 
2 5 Conslructiin Survey 
2.6 Equipment Mobilizatiorv’Demobilization 
2.7 Site Utilities 
2.8 Field Construction Mgl (Sp ’ 5 days/week) 

3 DECONTAMINATION 
3 1 Pressure Washer 
3.2 Temporary Equipmenl Decon Pad 
3.3 Decon Water 
3 4 Decon Waler Storage Tank, 6,000 gallon 
3.5 Clean Water Storage Tank, 4,000 gallon 
3.6 PPE (6 p * 5 days ’ 4 weeks) 
3.7 Disposal of Decon Waste (liquid 8 solid) 

4 EXCAVATION. DISPOSAL & FILL 
4.1 Excavation of Soil (level D: 
4 2 Transportation & Disposal (sublille D) 
4 3 Backfill Soil, delivered 
4 4 Spread 8 Compacl Soil 
4 5 Gravel, 6’ lhick 
4.6 Asphalt Binder Course, 4’ thick 
4.7 Acphall Wearing Course, 2’ thick 
4.8 Revegetation 

Subtotal 

Local Area Adjustments 

Overhead on Labor Cosl @p 30% 
G & A on Labor Cost 0 10% 

G & A on Material Cost 0 10% 
G 6. A on Subcontract Cost @ 10% 

Total Direct Cost 

Indirects on Total Direct Cost 0 35% 
Profit on Total Direct Cost @ 10% 

Subtotal 

3 
1 
4 

1 

1,000 

120 

665 CY 
665 CY 
514 CY 
514 CY 
513 SY 
513 SY 
513 SY 
513 SY 

hr 

mo 
ma 
mo 

IS 
Is 

ea 
mo 

mwk 

mo 
IS 

gal 
mo 
mo 

day 
mo 

$345 00 

$103 00 
$1.500 00 
$3,000 00 

$1,000 00 

$900.00 

$10000 

$136 00 

$96.00 $396 00 

$4,000 00 

$1.050 00 
$2,600 00 $3.300 00 $500.00 

$0 20 
$600 00 
$540 00 

$30.90 

$0.80 $0 85 

$19 40 
$0 52 $0.93 

S4 03 $0 3s $0.60 
$520 so 53 $0 41 
$3 14 $0 39 $0.30 
$0 26 $1.16 $0 16 

so 

$345 

SIZ 
$1500 
$3.000 

$0 
$1.000 

so 

SO 
SO 
$0 
$0 
$0 
$0 

$900 

so 
$66,500 

so 
$0 
$0 
$0 
to 
SO 

so s7.000 

so so 
$136 so 

SO so 
$0 so 
$0 so 
$0 S266 

so so 
so Sl6.000 

so 
S2.600 

s200 
so 
so 

S3.708 
so 

so 
53.300 

so 
so 
so 
so 
so 

$0 
so 

69,972 
so 

52.067 
S2.668 
S1.611 

6540 

:x 
5267 
Slit0 
S272 
S200 

so 

so 
so 
so 
so 
so 

St.168 

so 
so 

s1.050 
ssoo 

so 
WQQ 
ss40 

so 
so 

SS82 

SO 
so 

s470 
1308 
a210 
5154 

57,000 

$345 
a136 
$103 

$1,500 
S3,OOO 
$1,476 

Sl.OQQ 
Sl6.000 

Sl,Q~ 
S6,400 

$200 
$600 . 
$540 

S3,708 

WQQ 

S1.1~ 
$68,500 

s9.972 
5745 

S2.555 
s3.150 
$1,965 

5133 $595 $92 ’ $621 

575.340 623.095 526,650 S5.703 s132.795 

100.0% 1183% 13 1 1% 13 1 -1% 

S75.348 $26.659 s37,560 67,476 5147,243 

Sll.268 $11.268 

s3.756 $3,756 
S2.686 $2.666 

57.535 57,535 

sa2,883 529.545 552.584 57.476 S172.400 

560.371 
$17.249 

s25O.to6 

riley\Bethpage\AOC 22\AIl Z\capcosI Page 1 of 4 



1 l/28/01 11:02 AM 

Extended Cost 
Material Labor Equipment Subtota 

NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 2: Llmlted Actlon 
Capltel Cost 

I 
llem Quantity Unit Subcontract 

Unit Cost 
Malerial Labor Equipment Subcontract 

Total Field Cost 

Health & Safely Monitoring @ 2% $5,002 

5255.110 

Contingency on Total Fiekl Costs 8 20% 
Engineering ~1 Total Field Cost 8 5% 

TOTAL COST 

riley\Bf MOC 22\AIl ncapcost 

S51.022 
S12,755 

s310.007 

age 2 014 



NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 2: Limited Action 
Annual Cost 

Item Cost Item Cost 

Item per Year r’) Every 5 Years Notes 

Sampling $6,216 Labor, Field Supplies, Drill Rig 

Analysis/Water 

Analysis/Soil 

$684 

$260 

Analyze samples from two wells for PAHs & VOCs. 

Analyze samples from one location (60-62 feet bgs) for PAHs & TPH 

Report $1,200 Document sampling events and results 

Site Review 

TOTALS $8,360 

$7,000 

$7,000 

Perform 5-Year reviews 

(1) Sampling would occur annually for 30 years. 

riley\Bethpage\AOC 22Wt 2\anulcost Page 3 of 4 
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NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternatlve 2: Limited Actlon 
Present Worth Analysls 

Capital Annual 
Year cost cost 

0 $318,887 

Total Year Annual Discount 
cost Rate al7% 

$318,887 1 000 

Present 
Worth 

$318,887 

11/28/01 II:02 AM 

1 $8,360 
2 $8,360 
3 $8,360 
4 $8,360 
5 $15,360 
6 $8,360 
7 $8,360 
8 $8,360 
9 $8,360 
10 $15,360 
11 $8,360 
12 $8,360 
13 $8,360 
14 $8,360 
15 $15,360 
16 $8,360 
17 $8,360 
18 $8,360 
19 $8,360 
20 $15,360 

21 $8,360 
22 $8,360 

23 $8,360 

24 $8,360 

25 $15,360 

26 $8,360 

27 $8,360 

28 $8,360 

29 $8,360 

30 $15.360 

$8,360 
$8,360 
$8,360 
$8,360 

$15,360 
$8,360 
$8,360 
$8,360 
$8,360 

$15,360 
$8,360 
$8,360 
$8,360 
$8,360 

$15,360 
$8,360 
$8,360 
$8,360 
$8,360 

$15,360 
$8,360 
$8,360 
$8,360 
$8,360 

$15,360 
$8,360 
$8,360 
$8,360 
$8,360 

$15,360 

0.935 $7,817 
0873 $7,298 
0816 $6,822 
0763 $6,379 
0713 $10,952 
0666 $5,568 
0623 $5,208 
0 582 $4,866 
0.544 $4,548 
0508 $7,803 
0.475 $3,971 
0444 $3,712 
0415 $3,469 
0.388 $3,244 
0.362 $5,560 
0.339 $2,834 
0317 $2,650 
0 296 $2,475 
0.277 $2,316 
0258 $3,963 
0242 $2,023 
0.226 $1,889 
0211 $1,764 
0.197 $1,647 
0.184 $2,826 
0.172 $1,438 
0.161 $1,346 
0.150 $1,254 
0.141 $1,179 
0.131 $2.012 

TOTAL PRESENT WORTH $437,719 

riley\r age\AOC22\AltRpwa 
- 

a4of4 



NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 3A: Full Excavation 
Capital cost 

II/z6!01 It:lOAM 

Urlll cost Extended Cosl 
Material Labor Equipment Subconlracl Malerial Labor Equipment SubtoIa 

1.1 Prepare Remedial Action Plan 
2 MOBlLlZATlON’DEMOBILIZATlOC 

2.1 Office Trailer 
2.2 Field OlIiie SupporI 
2.3 Slorage Trailer (1) 
2.4 Utility Connection/Disconnection (phone/electric) 
2.5 Conslruclion Survey 
2.6 Equipment Mobilization/Demobilization 
2.7 Sile Utilities 
2.8 Field Construction Mgt. (5p l 5 days/week) 

3 DECONTAMINATION 
3.1 Decontamination Trailer 
3.2 Pressure Washer 
3.3 Equipment Decon Pad 
3.4 Deccn Waler 
3.5 Decon Waler Storage Tank, 6,000 gallon 
3.6 Clean Waler Storage Tank, 4,000 gallon 
3.7 PPE (6 p ’ 5 days ’ 104 weeks) 
3.6 Disposal of Decon Waste (liquid & solid) 

4 SITE PREPARATION 
4.1 Pavement Removal. Bituminous, 3’ thick 
4.2 Building Demolilion (GAC 8 U304) 
4 3 Remove Building Floors 
4 4 Remove Building Foundalions 
4.5 Construction and Demolition Debris Olf-Site Disposal 

5 UNDERGROUND UTlLll-Y RELOCATION/REPLACEMENT 
5.1 Gas Line Pipe, 4’ dia., Sleet 
5.2 Gas Line Pipe Elbow 
5.3 Gas Line Valve 
5.4 Gas Line Excavation (1 Backlit 
5.5 Fire Pipe, lo’dia. CIP 
5.6 Fire Pipe Elbow 
5 7 Fire Pipe Tee 
5.6 Fire Pipe Excavation & Back611 
5.9 Fire Pipe Bedding 

5.10 Electrical Lines 
5.11 Telephone Lines 
5.12 Drain Pipe, 24’ dia. RCP 
5.13 Drain Pipe Excavation I Backfill 
5.14 Drain Pipe Bedding 
5.15 Drain Pipe Manholes, 4’dia. by 6’ deer 
5.16 Drain Pipe, 12’ dia. VCP 
5.17 Drain Pipe Excavation 6 Backfill 
5.16 Drain Pipe Bedding 
5.19 Drain Pipe Manholes, 4’ dia. by 6’ deer 

6 EXCAVATION, DISPOSAL & RESTORATION 
6.1 Slurry Wall (Reinforced Concrete, 185’0 x 66’H) 
6.2 Truck Scale 
6.3 Front End Loader al Stockpile, 3 cy 
6.4 Front End Loader al Site, 3 cy 

riley\Bethpage\AOC 22\All3A\capcost 

1,500 hr 

35 mo 
35 mo 
35 mo 

1 Is 
1 Is 
4 ea 

35 mo 
I75 mwk 

$345.00 

$103 00 
8 1,500.00 
$3.000.00 

a 1 ,ooo.oo 

24 mo 
24 mo 

1 Is 
24,000 gal 

24 mo 
24 mo 

3.120 day 
24 mo 

$2,350.00 

1,500 =Y 
44,000 Cl 

2,450 Sf 
260 If 
365 CY 

$900 00 

$34 00 

205 
6 
2 

205 
160 

1 
2 

160 
160 

I 
1 

150 
150 
150 

3 
140 
140 
140 

2 

II 
ea 
ea 

II 
If 

ea 
ea 

If 
If 

Is $100,000 00 
Is $20,000 00 
If 
If 
If 

ea 
If 
If 
II 

ea 

39,526 Sf $91.50 

21 mo $3,000.00 
21 mo 
27 mo 

$35.00 

$136 00 

$64 00 $264 00 

$4.000.00 

$1,050 00 
$5.800 00 $6.650.00 $700.00 

$0.20 
$600.00 
$540.00 

$30.90 

$150 $1 36 
$0 06 $0.12 
$2.74 $0 52 
$7.10 $4 73 

$7 15 
$34 00 

$263 00 
$1.53 

$15 95 
$435.00 
$600.00 

$0.59 

$5 30 $2 02 
$113.00 $14 06 
$11000 

$0 56 
$6 20 $2.34 

$98 50 $37 00 
$14800 $56.00 

$2 16 $122 
$0.66 $0.34 

$24.50 $5 50 $1 04 
$6.75 $3.67 

$1 57 $1.60 $0.90 
$960.00 $750.00 $375 00 

$6.25 $4 67 $0.95 
$3.64 $1.64 

$061 $0.71 $0.35 
$960.00 $750.00 $375.00 

$7,352.40 $6.930.00 
$7,352.40 $6,930.00 

SO SO 

$12,075 so 
SO $4.760 

$3,605 so 
$1,500 SO 
$3,000 so 

$0 SO 
$35.000 so 

so SO 

$56,400 

$0 
so 
so 
so 
so 

$21.6:: 

so 
so 

$5,600 
$4,600 

so 

$96,40$80 
so 

;: 

so 
so 

$12,410 

;: 

so 
so 
so 

$0 
so 
so 
so 
SO 
so 
so 
so 
SO 

$100,000 
$20,000 

so 
so 
so 
SO 
so 
SO 
so 
so 

S 1,466 
$204 
$526 
$314 

$2,552 
$435 

$1,600 
so 

$94 
so 

53.6% 

52: 
$2,660 
$1,155 

so 
$65 

$1,920 

$3.616,629 SO 
$63,000 so 

so so 
so so 

$52.500 SO $52.500 

so 
SO 
SO 
so 
so 

$256 

$700.0~: 

so $12,075 
so $4,760 

so $3,605 

$0 $1.500 
80 $3,000 

$1,056 $1.312 

so $35.000 

SO $700,000 

so 
so 

$6,650 
so 
so 

foO 

$0 

so 
$25,200 

$700 

$14.4:: 
$12,960 

so 
SO 

$56,400 
$25,200 
$13,150 

$4.800 
$14,400 
$12,960 
$96,468 
$21,600 

$2.250 $2.040 $4.298 
$3,520 $5,260 S&W0 
$6,713 $1.274 $7,967 
$1,988 $1,324 $3,312 

so SO $12.410 

$1,067 
$676 
$220 
$119 
$992 

$99 
$296 
$346 
$109 

so 
so 

$625 
$1,013 

$270 

$2,250 
$654 
$510 

$99 
s 1,500 

$414 
$64 

SO 
so 

$374 
$37 

$112 
$195 

$54 
so 

$1: 
$551 
$135 

$1,125 
$133 
$258 

$49 
$750 

$2,966 
$966 

$748 
$433 

$3,918 
$571 

$2,008 
$541 

$258 
$100,000 

$20,000 
$4.658 
$1,563 

$641 

SW= 
$1,942 

$767 
$234 

$4,170 

so 

$1544:: 
$196,515 

so $3.616.629 
so $63,000 

$145.530 $299.930 
SI67.110 $365,625 
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11126lO1 11:10AM 

Exlended Cosl 
Material Labor Equipment Subtoh 

so $270,369 $150,223 $420.611 

NWIRP 
Bethpage; New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternattve 3A: Full Excavation 
Capltal Cost 

Item 

6.5 Clamshel Buckel(1 cy) and Power Shovel 

Quantity Unil Subcontract 

27 mo 
27 mo 

36,048 cy 
31,661 cy $100.00 
36,046 cy 

3,500 sl 
30,915 cy 

1,500 sy 
1,500 sy 
1,500 sy 

132 If 
6 hr 
4 drum 
4 drum 

1,500 sy 

Unil Cost 
Malerial Labor Equipment 

$10.014.40 $5,563 60 
$7.352.40 $3.592.60 

$0.65 $2.46 

Subcontract 

so 

8.6 Dozer, 105 hp 
6.7 Transport Clean Soil lo Stockpile, 2 mi RT, 16 5 cy 
6 6 Transport (I Dispose Contaminaled Soil (subtitle D) 
6.9 Transport Clean Soil from Slockpile. 2 mi RT 

6.10 Conslrucl (1 Remove Dewatering Pad (35’ * 100’: 
6.11 Backfill Soil, delivered 
6.12 Gravel, 6’ thick 
6.13 Asphalt Binder Course, 4’ thick 
6.14 Asphalt Wearing Course, 2’ thick 
6.15 Install Monloring Wells (2 @ 66’) 
6.16 Well Developmenl (4 hdwell) 
6.17 CollectContainerize IDW 

$7 67 
$19 40 

$4 03 
$5.20 
$3 14 

$65.00 
$35 00 
$55 00 

$170.00 
SO.26 

$0.65 
$2 04 

$2.46 
$1 25 

$0 35 $0 60 
$0 53 $0 41 
$0.39 $0.30 

6.18 TransporVDtspose IDW (2 drums/well) 
6.19 Revegetation 

Subtotal 

$1.16 $0.18 

so so $196.515 $97,006 $295,520 
$0 so $30.639 $66,673 $119,312 

$3.166.100 so so so $3.166.100 

so so $30.639 $86.673 $119,312 
so $27.545 $7,140 $4.375 $39,060 

so $599.751 so SO $599,751 
so $6.045 $525 $900 $7,470 
so $7,600 $795 $615 $9.210 
so $4.710 $585 $450 55.745 

$6,560 so so so $8,580 
$260 so so so $280 
$220 so so so $220 
$660 so 

so $390 91.7: 52:: 
$680 

52.400 

Local Area Adjustments 

Total Direct Cost 

Subtotal 

Overhead on Labor Cost B 30% 
G & A on Labor Cosl @I 10% 

G 8 A on Material Cost 0 10% 
G 8 A on Subconlracl Cost 0 10% 

Indirects on Total Direct Cost 8 35% 
Profil on Total Direct Cost 0 10% 

Health & Safety Monitoring 0 0.5% 

Total Field Cost 

Contingency on Total Field Costs @ 10% 
Engineering on Total Field Cost 0 2% 

TOTAL COST 

(not including off-sile disposal) 

$7.121.079 $775,151 $1.676,624 $832.487 $10407.540 

100 0% 116.3”h 13 1 .I % 131.1% 

$7,121.079 $901,500 s2.200.938 s 1,091,390 $11.314.907 

$660,28 1 $660,281 
$220,094 $220,094 

$90.150 $90,15ct 
s712,ioa $712,108 

s7,833,ia7 $991.650 $3.081.313 $‘1.091,390 ’ $12997,540 

$3,428,882 
S 1.299,754 

$17,726,156 

$88.831 

$17,a14,787 

$1,781,479 
$356.296 

$19.952.562 
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NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 3A: Full Excavaiion 
Arinual Cost 

Item Cost Item Cost 

Item per Year (‘I Year 5 Notes 

11/28/01 I 1:lO AM 

Sampling $2,180 Labor, Field Supplies 

AnalysisMater $684 Analyze samples from two wells for PAHs & VOCs. 

Report $1,200 Document sampling events and results 

Site Review 

TOTALS $4,064 

$7,000 

$7,000 

Perform 5-Year review 

(1) Sampling would occur annually for 5 years. 

riley\Bethpage\AOC 22Mt 3A\anulcost Page 3 of 4 
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NWIRP . 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 3A: Full Excavation 
Present Worth Analysis 

Capital Annual 
Year cost cost 

0 $19,952,562 

Total Year Annual Discount 
cost Rate at 7% 

$19,952,562 1 .ooo 

11/28/01 1l:lOAM 

Present 
Worth 

$19,952,562 

1 $4,064 $4,064 0.935 $3,800 

2 $4,064 $4,064 0.873 $3,548 

3 $4,064 $4,064 0.816 $3,316 

4 $4,064 $4,064 0.763 $3,101 

5 $11,064 $11,064 0.713 $7,889 

TOTAL PRESENT WORTH $19,974,215 
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NWIRP 
Bethpage, New York 
AOC 22. FOCUSED FEASIBILITY STUDY 
Alternative 38: Partial Excavation 
Cepltel cost 

I, prong Item 

11/z8/01 11:12AM 

Unit Cost Extended Cosl 
Ouanlity Unif Subconlracl Material Labor Equipmenl Subconlracl Material Labor Equipment 

1 .I Prepare Remedial Action Plan 
2 MOBlLlZATlON’DEMOBILIZATIOh 

2.1 Office Trailer 

700 hr $35.00 to SO $24,500 so $24,500 

2.2 Field Office Support 
2.3 Storage Trailer (1) 
2.4 Ulilily Connection/Disconnection (phone/electric) 
2.5 Construction Survey 
2.6 Equipment MobilizatiorJDemobilizalion 
2.7 Sile Ulililies 
2 8 Field Conslruclion Mgt. (5p * 5 days/week) 

3 DECONTAMINATION 
3.1 Decontaminalion Trailer 
3.2 Pressure Washer 
3.3 Equipment Decon Pad 
3.4 Deccn Water 
3.5 Decon Waler Slorage Tank, 6,000 gallon 
3 6 Clean Water Slorage Tank, 4,000 gallon 
3 7 PPE (6 p * 5 days ’ 30 weeks) 
3.8 Disposal of Decon Wasle (liquid 8 solid) 

4 SITE PREPARATION 
4.1 Pavement Removal, Bituminous, 3’ thick 

5 UNDERGROUND UTILITY RELOCATION/REPLACEMENT 
5 1 Gas Line Pipe, 4’ dia , Sleel 
5 2 Gas Line Pipe Elbow 
5 3 Gas Line Valve 
5 4 Gas Line Excavation 8 Backfill 
55 Fire Pipe, lo’ dia. CIP 
5 6 Fire Pipe Elbow 
5.7 Fire Pipe Excavation 8 Backfill 
5.8 Fire Pipe Bedding 
5.9 Electrical Lines 

5.10 Telephone Lines 
5.11 Drain Pipe, 24’ dia RCP 
5.12 Drain Pipe Excavation & Backfill 
5.13 Drain Pipe Bedding 
5.14 Drain Pipe Manholes, 4’ dia. by 6’ deer 

6 EXCAVATION, DISPOSAL & RESTORATION 
6.1 Soldier Beams and Lagging wilh Tiebacks 
6.2 Truck Scale 
6.3 Fronl End Loader al Sile, 3 c). 
6.4 Clamshell Bucket (1 cy) and Power Shovel 
6.5 Dozer, 105 hp 
6.6 Transport & Dispose Contaminated Soil (subtitle D) 
6.7 Backfill Soil, delivered 
6 8 Gravel, 6’ thick 
6.9 Asphalt Binder Course, 4’ lhick 

6.10 Asphall Wearing Course, 2’ thick 
6.11 lnslall Monloring Wells (2 8 66’) 
8.12 Well Development (4 hrlwell) 
6.13 CollecVContainerize IDW 

riley\BethpageUOC 22hll3mcapcost Page 1 of 4 

12 
12 
12 

1 
1 
3 

12 
52 

mo $345.00 
mo 
mo $103 00 

Is $1500.00 
Is $3,000 00 

me: $1 .ooo.oo 
mwk 

$136 00 

$64 00 $264 00 

$4,000 00 

$4,140 so so so $4.140 
$0 $1.632 so so $1.632 

$1.236 so so SO $1,238 
$1,500 so so so $1,509 
$3,000 SO so so $3.000 

so $6 $192 $792 8984 
$12.000 so so so $12,000 

so so $208,000 so $208.000 

7 
7 
1 

7,000 
7 
7 

900 
7 

mo $2,350.00 
mo 

Is 

gal 
Ill0 
mo 

day 
mo $900 00 

$5.800.00 $6,650 00 
$0 20 

$1.05000 
$700 00 

$600.00 
$540 00 

$30 90 

$16,450 SO 
so so 
so $5.800 
so $1,400 

SO so 
SO SO 
SO $27.810 

$6,300 so 

so 
SO 

$6,650 

:: 

so 
so 
so 

so $16,450 
$7,350 $7.350 

$700 $13.150 
so St,400 

$4.200 $4.200 
$3.780 $3.780 

so $27.810 
so $6.3W 

670 SY $1 50 $1 36 SO so s 1,005 $Sll $1,916 

225 If 
4 ea 
2 ea 

225 II 
100 If 

3 ea 
100 If 
100 If 

1 Is $80,000 00 
I Is $10,000 00 

150 If 
150 If 
150 If 

4 ea 

$7 15 $5 30 
$34 00 $I1300 

$263 00 $11000 
$1 53 $0 58 

$1595 $6.20 
$435 00 $98 50 

$2 16 
$0 59 $0.68 

$2.02 
$14 08 

$2 34 
$37 00 

$122 
$0.34 

$24 50 $5 50 $1.04 
$6 75 $3 67 

$157 $180 $0 90 
$960.00 $75900 $375.00 

so S 1,609 $1,193 

so $136 $452 
so $526 $220 

SO $344 $131 

so $1.595 $620 

so s 1,305 $296 

so so $216 

SO $59 $68 
$80.000 SO so 
$10,000 so SO 

so $3,675 $825 

so so $1,013 

so $236 $270 
SO $3,640 $3,000 

$455 
$56 

so 

$2: 
$111 
$122 

$34 
so 

$1: 
$551 
$135 

$1,500 

$3,25e 
$644 
$746 
$475 

$2,449 
$1,712 

$338 
$161 

S80,GIO 
$10.000 

$4.658 
$1.563 

$641 

S8.34’J 

13,200 Sf $56 00 
9 mo $3,000 00 
9 mo 
9 mo 
9 mo 

13,444 CY $100.00 
13,110 CY 

670 SY 
670 =Y 
670 SY 
132 If $65.00 

8 hr $35 00 
4 drum $55.00 

$7.352.40 $6.930 00 
$10,014 40 $5,563 80 

$7,352.40 $3.592.80 

$19 40 
$4.03 $0.35 
$5 20 $0 53 
$3.14 $0.39 

$0 60 
$0.41 
$0.30 

$739,200 so 
$27,000 so 

so so 
so so 
so so 

$1,344.400 so 
so $254.334 

so $2,700 
so $3.484 

so $2,104 
$6,580 SO 

$280 so 
$220 so 

SO 
SO 

$66,f72 
$90,130 
$66,172 

so 

$2:: 
$355 
$261 

so 

so 

$62.33: 
$50,074 
$32,335 

so 
so 

$402 
$275 
$201 

so 
SO 
SO 

$739,200 
$27600 

$128.542 
$140,204 

$98.507 
s 1,344.400 

$254.334 
$3,337 
$4,114 
$2.566 
$8.580 

$260 
$220 



NWIRP 
‘Bethpage, New York 
AOC 22, FOCUSED FEASlBlLlTY STUDY 
Alternative 38: Partial Excavation 

11/28/01 11:12AM 

Capital Cost 

Item 

6.14 Transport/Dispose IDW (2 drums/well) 
6.15 Revegetalion 

Quantity Unil Subcontract 

4 drum $170.00 
670 sy 

Unit Cosl Exlended Cosl 
Material Labor Equipment Subcontract Material Labor Equipment Subtota 

$660 $0 $660 
$0 26 $1.16 $0 16 $0 $174 $1,072 

Subtotal 

Local Area Adiustments 

Total Direct Cost 

Overhead on Labor Cost @ 30% 
G 6 A on Labor Cost @ 10% 

G & A on Malerial Cost @ 10% 
G 6 A on Subcontract Cosl @ 10% 

$2.254.966 $312,763 5472,750 $166,664 t3,207.363 

100.0% 1163% 13 1 .I % 131.1% 

$2.254,966 $363,743 $619,775 t216,759 $3,457,263 

$165,933 $165,933 
$61,976 $61,976 

536.374 $36.374 
$225,499 $225,469 

$2,460.465 $400.117 5667,665 S210.759 $3,967,046 

lndirecls on Total Direct Cost @ 35% 
Profil on Total Direct Cosl Q 10% 

(nol including otf-sile disposal) $915,463 
$396,705 

$5279.234 

Health & Safety Monitoring @ 0.5% $26,396 
L 
L Total Field Cost 

3 
Contingency on Total Field Costs @I 10% 

Engineering on Tolal Field Cost @ 2% 

TOTAL COST 

$5,305.636 

$530,563 
$108,113 

s5,942.305 
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NWIRP 1 l/28/01 11:12 AM 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 38: Partial Excavation 
Annual - 

Item Cost Item Cost 

Item per Year r’) Every 5 Years Notes 

Sampling $6,216 Labor, Field Supplies, Drill Rig 

Analysis/Water $684 Analyze samples from two wells for PAHs & VOCs 

Analysis/Soil $260 Analyze samples from one location (60-62 feet bgs) for PAHs & TPH. 

Report $1,200 Document sampling events and results 

Site Review $7,000 Perform 5-Year reviews 

TOTALS $8,360 $7,000 

(1) Sampling would occur annually for 30 years. 
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NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 38: Partial Excavation 
Present Worth Analysis 

Capital Annual 
Year cost cost 

0 $5,942,305 

Total Year Annual Discount 
cost Rate at 7% 

$5,942,305 1.000 

11/28/01 11:12 AM 

Present 
Worth 

$5,942,305 
1 $8,360 
2 $8,360 
3 $8,360 
4 $8,360 
5 $15,360 
6 $8,360 
7 $8,360 
8 $8,360 
9 $8,360 
10 $15,360 
11 $8,360 
12 $8,360 
13 $8,360 
14 $8,360 
15 $15,360 
16 $8,360 
17 $8,360 
18 $8,360 
19 $8,360 
20 $15,360 
21 $8,360 
22 $8,360 
23 $8,360 
24 $8,360 
25 $15,360 
26 $8,360 
27 $8,360 
28 $8,360 
29 $8,360 
30 $15,360 

$8,360 
$8,360 
$8,360 
$8,360 

$15,360 
$8,360 
$8,360 
$8,360 
$8,360 
$15,360 
$8,360 
$8,360 
$8,360 
$8,360 
$15,360 
$8,360 
$8,360 
$8,360 
$8,360 

$15,360 
$8,360 
$8,360 
$8,360 
$8,360 

$15,360 
$8,360 
$8,360 
$8,360 
$8,360 

$15,360 

0.935 $7,817 
0.873 $7,298 
0.816 $6,822 
0.763 $6,379 
0.713 $10,952 
0.666 $5,568 
0.623 $5,208 
q.582 $4,866 
0.544 $4,548 
0.508 $7,803 
0.475 $3,971 
0.444 $3,712 
0.415 $3,469 
0.388 $3,244 
0.362 $5,560 
0.339 $2,834 
0.317 $2,650 : 
0.296 $2,475 
0.277 $2,316 
0.258 $3,963 
0.242 $2,023 
0.226 $1,889 
0.211 $1,764 
0.197 $1,647 
0.184 $2,826 
0.172 $1,438 
0.161 $1,346 
0.150 $1,254 
0.141 $1,179 
0.131 $2,012 

TOTAL PRESENT.WORTH $6,061,137 
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NWIRP 
Bethpage. New York 
AOC 22, FOCUSED FEASlBlLlTY STUDY 

I l/28/01 11.25 AM 

Alternative 40: Bioremedlatlon - ASJSVE (Biolog)cal Augmentation 
Capital cost 

c 

Unil Cosf Ewlended Cosl 
Item Quantity Unit Subcontract Malerial Labor Equipment Subcontracl Malerial Labor Equipment Subtota 

1 PROJECT PLANNING 
$35 00 1 .I Prepare Remedial Aclion Plan 

2 MOBlLlZATlOtVDEMOBlLlZATlOh 
2.1 Office Trailer 
2.2 Field Office Suppori 
2.3 Slorage Trailer (1) 
2.4 Ulility Conneclion/Disconneclion (phone/electric) 
2.5 Conslruclion Survey 
2 6 Equipmenl MobilizatiorrlDemobilization 
2.7 Site Utililies 
2.6 Field Conslruclion Mgl (Sp * 5 days/week) 

3 DECONTAMINATION 
3.1 Decontamination Trailer 
3 2 Pressure Washer 
3.3 Temporary Equipment Decon Pad 
3 4 Decon Waler 
3 5 Decon Waler Slorage Tank, 6,000 gallon 
3 6 Clean Water Storage Tank. 4,000 gallon 
3 7 PPE (6 p * 5 days * 8 weeks) 
3.8 Disposal of Decon Wasle (liquid 8 solid) 
3.9 Decontamination of Drill Rig 

Ii-’ 
4 WELL INSTALLATION 

4.1 lnslall Biosparge Wells (10 @ 81’) 
I 5 4 2 Vacuum Wells @ 30’) Jvzlall (8 

4.3 Well Developmenl (4 hdwell) 
4 4 CollectContainerize IDW 
4.5 Transport/Dispose IDW (2 drums/well) 
4:6 Pressure Pipe, 2’ dia , Steel 
4.7 Vacuum Pipe, 4’ dia., PVC 

5 AYSVE TREATMENT SYSTEM 
5 1 Building Foundalion 
5 2 Treatmenl Building (20’ ’ 20’) 
5 3 Building Misc. (door, vents, insulation. lighting) 
5 4 Air Compressor, 50 scfrn, 15 hp 
5.5 Receiver Tank, 150 gal 
5.6 Vacuum Pump, 75 scfm. 3 hp 
5.7 Separator Tank, 150 gal 
5 8 GAC Unit 200 lb, 20-100 chn 
5.9 PlumbEleclric System 

5.10 Syslem Startup 6 Testing 
6 BIO AUGMENTATION 

6.1 Microbe Bio-reaclor 
6.2 Recirculation Well, 4’ dia. 
6.3 Submersible Pump. 2 gpm, 113 hp 
6.4 Perforated Pipe. 2’ dia., PVC 

7 SITE RESTORATION 
7.1 Well RemovaYAbandonmenl 
7.2 Dril Rig MobitizationlDemobiliration 
7.3 Field Construction Mgt. (3p * 5 days/week) 
7.4 Demolition Debris Off-Site Disposal 
7.5 Soil, delivered 
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1.200 hr 

2 
2 
2 

3 
2 
8 

2 
2 

2,000 
2 
2 

240 
2 

810 If 
240 If 

72 hr 
36 drum 
36 drum 

665 II 
820 If 

400 
400 

Sf 
Sf 
Is 

ea 
ea 
ea 
ea 
ea 
Is 
Is 

2 

66 

1,575 

1,116 If $5 25 
1 ea $3,000.00 
2 mwk 

20 CY $34.00 
200 CY 

mo 
mo 
mo 

Is 
Is 

ea 
mo 

mwk 

mo 
mo 

Is 

gal 
mo 
mo 

day 
mo 

Is 

$345.00 

$103 00 
f 1.500 00 
$4.000 00 

$1,000 00 

52,350 00 

$900 00 
$500.00 

$65 00 
$65 00 
$35 00 
$55 00 

5170 00 

54 27 
$12 99 

$2,520 00 

Is $20,000 00 
If $65.00 

ea 
If 

$136 00 

$96.00 

$4,000 00 

$2.600 00 $3,300 00 
SO 20 

$30 90 

53 33 $4 42 $0.62 
$3 77 $301 $0 42 

$26,230 00 $456 00 
$935 00 $123.00 

$9,65f.O0 $1,824.00 
$935 00 5123 00 
$625 00 $81.62 

$9,500 00 $7.800.00 
$2.000.00 $3.000.00 

$1.732 00 $155 00 
$0 64 $1.70 

$2.400.00 

519 40 

$396 00 

$1,050 00 
$500.00 

$600 00 
$540 00 

$0.42 

SO $0 $42,000 $0 $42.000 

$690 so $0 $0 $690 

$0 5272 $0 SO $272 
$206 $0 $0 so $206 

$1.500 $0 $0 to $1,500 
$4.000 $0 $0 to $4,000 

$0 $0 $288 $1,188 $1,476 
$2,000 $0 $0 $0 $2,000 

$0 SO $32,000 $0 $32,000 

$4,700 $0 $0 
$0 $0 so 
$0 $2,600 $3,300 
$0 $400 $0 
$0 $0 $0 
$0 so $0 
$0 $7.416 $0 

$1,8oo $0 $0 
$500 so $0 

SO 
$2,100 

s500 

s1,2~00 
$1,080 

$0 
$0 
$0 

$4,700 
$2,100 

$6,400 
$400 . 

$1.200 
$1.080 
$7,416 
$1,800 

SSOO 

$52,650 
$15,600 

$2,520 
$1,9flO 
$6,120 

$0 
$0 

$0 
$0 
$0 
$0 

52.2:: 
$3,091 

$0 $0 $52,650 
$0 $0 $15,600 
$0 to $2,520 
$0 $0 $1,980 
$0 SO $6.120 

$2.939 $412 $5,566 
$2,468 $344 S5.QO4 

$1.708 
$5.196 
$2,520 

$0 

;: 

$0 
$0 
$0 
$0 

$0 
‘SO 

$26.2:: 
$935 

$9,650 
$935 

$1.250 
$9,500 
$2,000 

$0 
$0 
so 

$456 
$123 

$1,824 
$123 
$163 

$7.800 
$3.000 

$1,706 
f5,19s 
$2,520 

$26.666 
$1.058 

$11,474 
$1.058 
$1,413 

$17.390 
t5.0oo 

$20,000 
$4,290 

$0 
$0 

$0 

51.7: 
$1,008 

$0 
$0 
$0 
$0 

$3,880 

to 

$1:: 
52.678 

to $20,000 
to $4.290 
$0 $1.807 

$682 54.347 

$5,859 
$3.000 

SO 
$680 

$0 

$0 
$0 

$4,800 
$0 
$0 

:: 
$0 
$0 
$0 

$5,859 
$3,000 
54.800 

$680 
$3.880 



11/26’01 1 I.25 AM 

Unit Cosl Extended Cosl 
Malerial Labor Equipment Subconlracl Malerial Labor Equipmenl Subtota 

$0 52 $0.93 so to $104 $186 $290 

NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASlBlLtTY STUDY 
Alternative 4k Bloremedlation - AS/SVE (Biologlcal Augmentation 
Capltal Cost 

hem Quantity Unil Subconlracl 

7.6 Spread & Compacl Soil 200 cy 
7.7 Revegetalion 1,200 
7.6 Asphalt Binder Course, 2’ thick 1,200 
7 9 Asphalt Wearing Course, 2’ thick 1,200 

Subtotal 

Local Area Adjustments 

Total Direct Cost 

Subtotal 

c 
I 

Total Field Cost 
L 

Overhead on Labor Cml 0 30% 
G & A on Labor Cosl Q 10% 

G 8 A on Material Cost 0 10% 
G & A cn Subconlracl Cosl B 10% 

lndirecls on Total Direcl Cost 0 35% 
Profil on Total Direct Cost B 10% 

Health El Safely Moniloring 0 2% 

Conlingency on Total Field Costs 0 20% 
Engineering on Tolal Field Cost @ 5% 

TOTAL COST 

SY $0.26 $1 16 $0 18 $0 $312 $1,392 $216 $1.920 

SY $2 63 $0 35 $0 27 to $3,158 $420 $324 $3.900 
SY $3.14 $0 39 $0.30 SO 93,766 $466 $360 $4,596 

$137.519 $80.350 $106,501 $6,572 $332,942 

100 0% 116.3% I3 I 1% 131.1% 

$137,519 $93,447 $139,623 $11,236 $361,627 

$41,887 541,887 
$13.962 513,962 

$9,345 $9.345 
$13,752 $13,752 

$151.271 $102,792 $195.472 $11,238 $460,773 

$161,271 
$46,077 

$666,121 

$13,382 

$681,483 

I $136,297 
$34,074 

5851,054 
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11/28/01~ 11:25 AM 

NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 4e: Bioremediation - AS/SVE (Biological Augmentation] 
Operation and Maintenance Costs per Year 

Unit Subtotal 
Item QIY Unit cost cost Notes 

1 Energy - Electric 120,000 kWh $0.13 $15,600 
2 Maintenance 1 IS $3,752 $3,752 5% of, Installation Cost 
3 *Labor, Mobilization/Demobilization, Per Diem, Supplies 52 wk $925.00 $48,100 1 visit per week - 1 day 
4 Labor, Mobilization/Demobilization, Per Diem, Supplies 4 mo $1,950.00 $7,800 1 visit per quarter - 2 laborers, 2 days 
5 Analysis of Off -gas samples 4 ea $125.00 $500 1 per quarter, VOCs 
6 Quarterly Reports 4 ea $4,000.00 $16,000 
7 Nutrient/Microbes by Subcontractor 12 mo $5,280.00 $63,360 once per month 

Subtotal Cost for One Year Operation $155,112 
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NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 4)): Bioremediation - ASISVE (Biological Augmentation) 
Annual Cost 

Item Cost Item Cost 

Item per Year (‘) Every 5 Years Notes 

1 l/28/01 11:25 AM 

Sampling 

Analysis/Water 

Analysis/Soil 

Report 

Site Review 

TOTALS 

$6,216 

$1,026 

$260 

$1,200 

$8,702 

$7,000 

$7,000 

Labor, Field Supplies, Drill Rig 

Analyze samples from three wells for PAHs & VOCs. 

Analyze samples from one location (60-62 feet bgs) for PAHs & TPH. 

Document sampling events and results 

Perform 5-Year reviews 

(1) Sampling would occur annually for 7 years. 
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NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 4fi: Bioremediation - AS/SVE (Biological Augmentation) 
Present Worth Analysis 

Capital O&M Annual 
Year cost cost cost 

0 $851.854 

Total Year Annual Discount 
cost Rate at 7% 

$851,854 1.000 

1 l/28/01 11:25 AM 

Present 
Worth 

$851,854 _ . 
1 $155,112 $8,702 $163,814 0.935 $153,166 
2 $155,112 $8,702 $163,814 0.873 $143,010 
3 $155,112 $8,702 $163,814 0.816 $133,672 
4 $155,112 $8,702 $163,814 0.763 $124,990 
5 $155,112 $15,702 $170,814 0.713 $121,791 
6 $8,702 $8,702 0.666 $5,796 
7 $8,702 $8,702 0.623 $5,421 

TOTAL PRESENT WORTH $1,539,701 
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NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 5: In-situ Chemlcei Oxidation 

10/16/01 3 23 PM 

Capital Cost 

I 

Unit Cost Exlended Cosl 
Item Quantity Unil Subcontract Material Labor Equipment Subcontract Material Labor Equipmenl Sublota 

1 PROJECT PLANNING 
1 .I Prepare Rcmc!lr?l Aciion Plan 

2 MOBlLiZATlOU’tlEMOBiLiZATiOh 
2.1 Office Trailer 
2.2 Field Office Support 
2.3 Storage Trailer (1) 
2.4 Utility Connection/Disconnection (phone/electric) 
2.5 Construction Survey 
2.6 Equipment MobiiizalionDemobiiizalion 
2.7 Sile Ulililies 
2.6 Field Conslruclion Mgt (Sp * 5 days/week) 

3 DECONTAMINATION 
3 1 Decontamination Trailer 
3 2 Pressure Washer 
3.3 Temporary Equipment Decon Pad 
3.4 Decon Water 
3.5 Decon Waler Storage Tank, 6,000 gallon 
3.6 Clean Waler Storage Tank, 4,000 gallon 
3.7 PPE (6 ’ 5 days ’ 17 weeks) p 
3 6 Disposal of Decon Waste (liquid 8 solid) 
3.9 Deconlaminalion of Drill Rig 

4 WELL INSTALLATION 6, GAS LINE RELOCATIOL 
4 1 Drill Rig Mobiiizalion/Demobilizalron 

1 
4.2 Install Injection Wells 
4 3 System Bench Testing 

I 4 4 Gas Line Pipe, 4’ dia., Steel 
e 4 5 Gas Line Pipe Elbow 

4 6 Gas Line Valve 
4 7 Gas Line Excavation & Backfill 

5 TREATMENT 
5.1 Subcontractor Pilot Work 
5.1 Subcontractor Primary Work 
5 3 Subcontractor Polish Work 

6 SITE RESTORATION 
6 1 Well RemovaVAbandonment 
6.2 Drill Rig Mobilizalion/Demobiiizalion 
6 3’Field Construclion Mgl. (3~ ’ 5 days/week) 
6 4 Ddmoiition Debris Off-Site Disposal 
6.5 Soil, delivered 
6 6 Spread & Compact Soil 
6 7 Revegetalion 
6.8 Asphalt Binder Course, 2’ lhick 
6.9 Asphalt Wearing Course, 2’ thick 

Subtotal 

Local Area Adjustments 

200 hr 

3 
4 

17 

4 
4 

4,000 
4 
4 

510 
4 
2 

2 
7,434 

205 
6 
2 

205 

7,434 If $5 25 

1 ea $3,000 00 
4 mwk 

40 CY $34 00 

200 CY 
200 CY 

1,200 SY 
1.200 SY 
1,200 SY 

mo $345 00 
mo 
mo $103 00 

Is $1,500 00 
Is $4,000 00 

rz Sl,OOO 00 
mwk 

mo $2,350 00 
mo 

IS 

gal 
mo 
mo 

day 
mo 
ea 

$900 00 
$500 00 

ea $3,000 00 
II $60 00 

IS $1 00 
If 

ea 
ea 

if 

IS $65.430 
Is $1.966.938 
IS $143.241 

$136 00 

$96 00 

54.000 00 

$2,600 00 
$0 20 

$3,300 00 

$30 90 

$7 15 $5 30 
$34 00 $11300 

$263 00 $11000 
$1 53 $0 56 

$2,400 00 

$19 40 

. ‘SO26 
$2 63 
$3 14 

$0 52 
$1.16 
$0 35 
$0.39 

$35 00 

$396 00 

$1,050 00 
$500 00 

$600 00 
$540 00 

$2 02 
$14 06 

$0 93 
$0 16 
$0 27 
$0 30 

so 

$1,360 

SO 
$412 

$1,500 
$4,000 

SO 
s4,oon 

so 

$9,400 

so 
so 
$0 
SO 
so 
$0 

$3,600 
$1,000 

$6.000 
$446,040 

$1 
so 
so 
$0 
$0 

$65.430 
$1.966,936 

$143.241 

$39,029 
$3,000 

so 
$1.360 

so 
so 
so 
so 
so $466 $360 $4,596 

$2,716.331 $33,326 $92,675 $12,033 $2.654.367 

100 0% 1163% 131.1% 13 1 .I % 

$2,716.331 $36.761 $121,497 $15,775 $2.692.364 

so 

so 
$544 

$0 
so 
so 
SO 
$0 
so 

so 
so 

$2,600 
$600 

$0 
so 

s 15,759 
$0 
so 

$0 
so 
$0 

$1,466 
$204 
$526 
$314 

so 
so 
so 

:: 

so 
so 

$3,660 

so 
$312 

$3.156 
$3.766 

$7,000 

$0 
$0 
$0 
$0 
so 

6266 
so 

$66.000 

so 
SO 

$3,300 

so 
$0 
$0 
so 
so 
so 

to 
so 
$0 

$1,067 
$676 
$220 
$119 

$0 
$0 
$0 

so 

$9.6:: 

to 
SO 

$104 
$1,392 

$420 

so 

so 
$0 
SO 
so 
so 

$1.166 

SO 
SO 

so 
$4.200 

$500 
so 

$2,400 
$2,160 

$0 
so 
SO 

so 
so 
$0 

$414 
$64 

so 
to 

$0 
to 
so 

so 
$0 
so 
SO 
so 

$166 
$216 
$324 

$1,360 

$544 
$412 

$1,500 
$4,000 
$1,476 
$4,000 

$66,000 

$9,400 
$4,200 
$6,400 

$800 

82.400 
$2,160 

$15.759 
$3,600 
Sl.OW 

$6,000 
$446.040 

$1 
$2,966 

$966 
$746 

$433 

$65.430 
$1.966,936 

$143,241 

$39,029 
t3.000 
$9.600 
$1.360 
S3,800 

$290 
$1,920 
$3,900 
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NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASlBlLtTY STUDY 

10/l&101 3 23 PM 

Alternative 5: In-situ Chemical Oxidation 
Capital cost 

Ii Item Quantity Unil Subcontract 
Unil Cost 

Material Labor Equipment Subcontract 
Extended Cosl 

Malerial Labor Equipmenl Subtota 

Overhead on Labor Cost 0 30% 
G & A on Labor Cost Q 10% 

G & A on Material Cost @ 10% 
G & A on Subconlracl Cost B 10% 

$36,449 $36,449 

$12,150 $12.150 

$3676 $3,676 

$271,633 $271,633 

Total Direct Cost 52.967,964 $42.637 $170,096 $15.775 f3.216,472 

Indirects on Total Direct Cost @ 30% 
Profit on Total Direcl Cost 0 10% 

Subtotal 

Health 8 Safely Monitoring @Y 1% 

Total Field Cost 

Contingency on Total Field Costs @ 15% 
Engineering on Total Field Cost 0 2% 

TOTAL COST 

$964,942 
$321,647 

$4503,060 

$45,031 

$4.546.091 . 

$662,214 
$90,962 

$5,321.266 
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NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 5: In-situ Chemical Oxidation 
Annual Cost 

Item Cost Item Cost 

Item per Year (‘) Every 5 Years 

1 O/l 8/01.3:23 PM 

Notes 

Sampling $6,216 

AnalysisNVater $1,026 

Analysis/Soil $260 

Labor, Field Supplies, Drill Rig 

Analyze samples from three wells for PAHs & VOCs. 

Analyze samples from one location (60-62 feet bgs) for PAHs & TPH. 

Report 

Site Review 

TOTALS 

$1,200 

$8,702 

$7,000 

$7,000 

Document sampling events and results 

Perform 5-Year reviews 

(1) Sampling would occur annually for 3 years. Five year review following site work. 
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NWIRP 1 O/18/01 3:23 PM 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 5: In-situ Chemical Oxidation 

Year 

0 
1 
2 
3 
4 
5 

Capital 
cost 

$5,321,266 

O&M 
cost 

$0 
$0 
$0 
$0 
$0 

Annual 
cost 

$8,702 
$8,702 
$8,702 

Total Year Annual Discount 
cost Rate at 7% 

$5,321,266 1.000 
$8,702 0.935 
$8,702 0.873 
$8,702 0.816 

$0 0.763 
$7,000 0.713 

TOTAL PRESENT WORTH 

Present 
Worth 

$5,321,266 
$8,136 
$7,597 
$7,101 

!$4::91 

$5,349,092 
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Cluanlity Unil Subcontract 

3.5 Decon Waler Storage Tank, 6,000 gallon 
3.6 Clean Waler Slorage Tank, 4,000 gallon 
37 PPE(6p’Sdays’17weeks) 
3.6 Disposal of Decon Waste (liquid A solid) 

4 SITE PREPARATfON 
4.1 Pavement Removal, Biluminous, 3’ lhick 

L 5 UNDERGROUND UTILITY RELOCATION/REPLACEMENT 

iJ 
5.1 Gas Line Pipe, 4’ dia., Steel 

r’ 5 2 Gas Line Pipe Elbow 
5 3 Gas Line Valve 

200 hr 

9 mo 
9 ma 
9 mo 
1 Is 
1 Is 
3 ea 
9 mo 

22 mwk 

4 mo 
4 mo 
4 Is 

4,000 gal 
4 mo 
4 mo 

510 day 
4 mo 

670 sy 

225 If 
4 ea 
2 ea 

225 If 
100 If 

3 ea 
100 If 
100 If 

$345.00 

$103 00 
$1.500.00 
$3.0~.00 

$1,000 00 

$2.35600 

$900.00 

1112IvOl 11.32 AM 

Exlended Cosl 
Material Labor Equipment 

NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 6: Thermally Enhanced SVE 
Capital cost 

Item 
ING 

Unil Cost 
Material Labor Equipment Subconlract 

1 .I Prepare Remedial Aclion Plan 
2 MOBILI2ATIOf’UDEMOBILlZATlOh 

2.1 Office Trailer 
2.2 Field Gffffe Suppori 
2.3 Storage Trailer (1) 
2 4 Utility ConneclionlDisconnection (phone/eleclric) 
2.5 Conslruction Survey 
2.6 Equipment Mobilizatioru’Demobilization 
2.7 Sile Utililfes 
2.6 Field Construction Mgt. (5p ’ 5 days/week) 

3 DECONTAMINATION 
3 1 Decontamination Trailer 
3.2 Pressure Washer 
3.3 Equipment Decon Pad 
3.4 Decon Water 

5.4 Gas Line Excavation (1 Backfin 
5.5 Fire Pipe, lo’ dia. GIP 
5 6 Fire Pipe Elbow 
5 7 Fire Pipe Excavation & Backfill 
5 6 Fire Pipe Bedding 
5.9 Electrical Lines 

5.10 Telephone Lines 
5.11 Drain Pipe, 24’ dia. RCP 
5.12 Drain Pipe Excavation 6 Backfiff 
5.13 Drain Pipe Bedding 
5.14 Drain Pipe Manholes, 4’ dia. by 6’ deer 

6 SOIL TREATMENT 
6 1 Power Drop & Transformers 
6.2 Core Foundations/Concrete for Wells 
6 3 Subconlraclor Trealmenl 
6.4 Subconlraclor Electricity 
6.5 Sampling’AnalysblMonitoring 
6.6 Labor Assislance 
6.7 Security Guard 
6 6 Transport 6. Dispose Confaminaled Soil (subtitle 0) 
6.9 Well RemovaYAbandonment 

6.10 Drffl Rig MobilfzaEowDemobilizatfcn 
6.11 Demolition Debris Off-Site Disposal 

riley\Bc MOC 22wlt G\capcost 

150 
150 
150 

4 

1 
50 

140 
63 
50 

7,776 

40 

Is $60,000 00 
Is $10.000.00 
If 
If 
If 

ea 

Is $200,000 
Is $2.000 
Is $1.527.500 
Is $436,300 

ea $115.00 
hr 

day $160 00 

CY $100.00 
If $5.25 

ea $3,000.00 

CY $34.60 

$136 00 

$5.600 00 
$0.20 

$30.90 

$7.15 
$34.00 

$263.00 
$1.53 

$15.95 
$435.00 

$0 59 

$24 50 

$1 57 
$960 00 

$10.00 
$22.00 

$35 00 

$64 00 

$4,000 00 

$264 00 

$6,650 00 
$1,050 00 

$700 00 

$600.00 
$540 00 

$1.50 $1 36 

$5 30 
ff 13.00 
$11000 

$0 56 
$6 20 

$96.50 
$2.16 
$0 66 

$2 02 
$1406 

$2.34 
$37 00 

$122 
$0 34 

$5 50 $1 04 
$6 75 $3 67 
$1 60 $0 90 

$750 00 $375.00 

$35.00 $20.00 

so 

$3.105 
so 

$927 
5 1,500 
$3,000 

so 
$9.000 

SO 

$9,400 

SO 
SO 
so 
so 
so 
$0 

$3,600 

so 

so 
so 
SO 
SO 
so 
so 

. so 
$0 

$60,000 
$10.000 

so 
so 
so 
so 

$200,000 
$2,000 

$1.527.500 
$436,300 

$5.750 
so 

$10,060 
$5,000 

$40,624 
$3.006 
$1,360 

SO 

so 
$1,224 

so 
so 
$0 
so 
so 
so 

SO 
$0 

$23.200 
$600 

so 
SO 

$15.759 
SO 

so 

$1,609 

$136 
$526 
3344 

$1,595 
$1,305 

so 
$59 

so 
so 

$3,675 

$2: 
$3,640 

so 
so 
so 
so 

$500 
$3,060 

so 

:: 

so 
so 

$7,000 

so 
so 
so 
so 
SO 

$192 
so 

$66,000 

SO 
so 

$26,600 

:: 

SO 
so 
SO 

$1,005 

$1,193 
$452 
$220 
$131 
$620 
$296 
$216 

$66 
so 
SO 

$625 
$1,013 

$270 
$3,000 

so 
so 
so 
so 

$1,750 
so 
so 
so 
so 
so 
so 

SO 

so 
so 
so 
so 
so 

5792 
SO 
SO 

so 
$4.200 
$2,600 

so 
$2,400 
$2.160 

so 
SO 

$911 

$455 
$56 

so 

$2: ’ 
$111 
$122 

$34 
so 

$1: 
$551 
$135 

s 1,500 

so 
so 
so 
SO 

fl.Ofnl 
so 
so 
so 
so 
so 
so 

$3,105 
$1,224 

s927 
tt,5oo 
$3.000 

$964 

SQS’W 
$66,QOO 

$9.400 
$4.200 

$52,600 
Sew . 

$2.400 
$2,160 

$15,759 
$3.600 

$1,916 

$3,256 
$644 
$746 
$475 

$2.449 
$1,712 

$336 
$161 

$8O,WO 
$lO.WO 

$4,658 
$1,563 

$641 
$6.340 

$2W,OOO 
$2.6W 

$1,527.500 
$436,300 

$Q.OW 
$3.060 

S 10.060 
ts.ow 

$40,624 
f3,OW 
91,360 
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NWIRP . 1 l/28/01 1 l-32 AM 

Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative 6: Thermally Enhanced SVE 
Capital Cost 

Item 

7 RESTORATION 

Unit Cost Exlended Cosl 

Quantity Unit Subcontract Material Labor Equipment Subconlracl Material Labor Equipmenl Subtota 

670 sy 
670 sy 
670 sy 
132 II 

a hr 
4 drum 
4 drum 

670 sy 

$4 03 
$5 20 
$3 14 

$65.00 ’ 
$35 00 
$55 00 

$170 00 
$0 26 

$2.700 
$3.464 
$2.104 

SO 
$0 
SO 
SO 

$174 

7.1 Gravel, 6’ thick 
7.2 Asphalt Binder Course, 4’ thick 
7.3 Asphalt Wearing Course, 2’ thick 
7.4 lnslall Moniloring Wells (2 Q 66’) 
7.5 Well Development (4 hdwell) 
7.6 Collect/Containerize IDW 
7.7 Transport/Dispose IDW (2 drums/well) 
7.6 Revegetalion 

Subtotal 

Local Area Adjustments 

Total Direct Cost 

Subtotal 

Total Field Cost 

Overhead on Labor Cost 0 30% 
GLAonLaborCostB 10% 

G 8 A on Material Cosl 0 10% 
G B A on Subcontracl Cost 8 10% 

lndirecls on Total Direct Cosl 8 30% 
Profit on Tolal Direct Cost @ 10% 

Health & Salety Monitoring @ 2% 

Contingency on Total Field Costs Q 10% 
Engineering on Total Field Cost @ 2% 

$0 35 $0 60 SO 
$0 53 $0.41 so 

$0 39 $0 30 sa.fo0 
$260 
$220 
$660 

$1 16 $0 16 so 

$235 $402 $3,337 

$355 $275 $4.114 

$261 $201 $2.566 

so $0 $6.580 

$0 $0 $260 

so so $220 

$0 so $660 

$777 $121 $1,072 

$2.364,106 $66,350 $134.477 $16.615 $2.503.540 

100.0% 1163% 131.1% 131.1% 

$2,364,106 

$236,411 

$2.600,517 

$77,165 

$7,716 

$04.881 

$176,299 

$52,a90 
$17,630 

$246.819 

$24,464 $2.641.974 

t52,aso 
$17,630 

57,716 
$236,411 

$24,404 $2.956621 

$886,986 
$295,662 

$4.139.269 

$62.785 

$4.222,055 

$422,205 
$8444 1 

S4.728.701 TOTAL COST 
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NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 
Alternative m L . 7 P J’ u t’ 

Annual Cost 
Item Cost Item Cost 

Item per Year (‘) Every 5 Years Notes 

1 l/28/01 11:32 AM 

Sampling 

Analysis/Water 

Analysis/Soil 

Report 

Site Review 

TOTALS 

$6,216 Labor, Field Supplies, Drill Rig 

$684 Analyze samples from two wells for PAHs & VOCs. 

$260 Analyze samples from one location (60-62 feet bgs) for PAHs & TPH. 

$1,200 Document sampling events and results 

$8,360 

$7,000 

$7,000 

Perform 5-Year reviews 

(1) Sampling would occur annually for 30 years. 
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NWIRP 
Bethpage, New York 
AOC 22, FOCUSED FEASIBILITY STUDY 

. Alternative w 6 TES LtE 
Present Worth Analysis 

Capital Annual 
Year cost cost 

0 $4.728,701 

Total Year Annual Discount 
cost Rate at7% 

$4,728,701 1.000 

11/28/01 11:32 AM 

Present 
Worth 1 

$4,728,701 
1 $8,360 
2 $8,360 
3 $8,360 
4 $8,360 
5 $15,360 
6 $8,360 
7 $8,360 
8 $8,360 
9 $8,360 
10 $15,360 
11 $8,360 
12 $8,360 
13 $8,360 
14 $8,360 
15 $15,360 
16 $8,360 
17 $8,360 
18 $8,360 
19 $8,360 
20 $15,360 
21 $8,360 
22 $8,360 
23 $8,360 
24 $8,360 
25 $15,360 
26 $8,360 
27 $8,360 
28 $8,360 
29 $8,360 
30 $15,360 

$8,360 
$8,360 
$8,360 
$8,360 

$15,360 
$8,360 
$8,360 
$8,360 
$8,360 
$15,360 
$8,360 
$8,360 
$8,360 
$8,360 
$15,360 
$8,360 
$8',360 
$8,360 
$8,360 
$15,360 
$8,360 
$8,360 
$8,360 
$8,360 

$15,360 
$8,360 
$8,360 
$8,360 
$8,360 

$15,360 

0.935 $7,817 
0.873 $7,298 
0.816 $6,822 
0.763 $6,379 
0.713 $10,952 
0.666 $5,568 . 
0.623 $5,208 
0.582 $4,866 
0.544 $4,548 
0.508 $7,803 
0.475 $3,971 
0.444 $3,712 
0.415 $3,469 
0.388 $3,244 
0.362 $5,560 
0.339 $2,834 
0.317 $2,650 
0.296 $2,475 
0.277 $2,316 
0.258 $3,963 
0.242 $2,023' 
0.226 $1,889 
0.211 $1,764 
0.197 $1,647 
0.184 $2,826 
0.172 $1,438 
0.161 $1,346 
0.150 $1,254 
0.141 $1,179 
0.131 $2.012 

riley\Bethpage\AOC 22\alt G\pwa 
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Geo-Cleanse@ 
INTERNATIONAL, INC. 

October 1,200l 

Mr. Joe Logan 
Tetra Tech NUS 
Foster Plaza 7 
66 I Andersen Drive 
Pittsburgh, PA 15220-2745 

Re: Initial Cost Estimate 901-IE-218A / NWIRP Bethpage 

Dear Mr. Logan: 

Geo-Cleanse International, Inc. (GCI) is pleased to present the following initial cost estimate for 
applying the Geo-Cleanse@ remediation technology to soil and groundwater contamination at the 
NWIRF’ Bethpage site in Bethpage, Long Island New York. GCI has extensive experience and 
expertise in in-Situ and ex-Situ chemical oxidation utilizing hydrogen peroxide, permanganate, 
based and other oxidants. Based upon the information provided to us, GCI proposes the use of 
hydrogen peroxide for this particular site. This estimate is based on preliminary site information 
received from Tetra Tech NUS and does not constitute acceptance of a site by GCI or a final 
proposal This information should not be used for permitting, contracting or final work plan 
preparation. This initial estimate is only intended to provide preliminaty costing information to 
detetmine if the Geo-Cleanse@ Process offers a viable remediaI alternative. 

Available data characterizes the geology in the contaminated zone as coarse sand with gravel with 
the contaminant of concern being petroleum hydrocarbons with an average concentration of 2,300 
ppm sorbed to soil and 6,600,OOO ppb dissolved in groundwater. Free phase product is suspected 
at this site. 

Special Conditions: 

This ballpark initial estimate is based on the following assumptions: 

. 

. 

. 

. 

Based on data reviewed, 110 foot x 110 foot area for soil and 190 foot x 140 foot area for 
groundwater is to be treated. 
Contaminant thickness: 46 feet soil, 12 feet groundwater 
179 injectors are required. 
Radius of influence = 15 feet (22 foot spacing) 
Number of injector layers = 5 soil, 1 groundwater 
A total of 1,568,988 pounds of hydrogen peroxide (50%) are to be injected during a 143 day, 
3-mobilization field effort. 
An estimated 6,000 pounds of hydrogen peroxide (50%) per treatment vehicle, to be injected 
each day. The 50% peroxide is injected simultaneously with a minimum 1 to 1 ratio of our 
catalyst blend so the actual percentage of the injected hydrogen peroxide is 5% to 25%. 
There are no carbonate solids in the treatment zone. 
There are no sub-surface utilities (i.e. natural gas or electrical power lines) in the treatment 
zone. 

4 Mark Road l Suite C l Kenilworth l New Jersey l 07033 
Telephone (908) 206-1250 l Fax (908) 206-1251 l www.geocleanse.com 



Gee-Cleans& Initial Estimate 
Page 2 

The initial estimated cost based upon the information provided to GCI is S2,195,611, which 
includes the pilot, full-scale and polishing treatments. This costing estimate may be refined if 
additional site delineation data are available. This cost estimate includes the costs associated witb 
a Geo-Cleause@ Injection Program except water, electricity and drilling. We provide a drilling 
estimate in our pricing sheet but this dollar value is not included in our estimated cost. GCI also 
offers bench scale testing. Please let us know if you would like an estimate for a bench test. 

Our contaminant mass calculations and costing sheets, which, form the basis of this initial 
nonbinding estimate, are attached. Please review this initial estimate and determine if you would 
like to go forward with a f3m proposal. If you would like to pursue a firm proposal, please 
forward to GCI a complete site delineation data package and the desired scope of work for our 
review and interpretation. A sheet summarizing delineation data particularly helpful for Geo- 
Cleanse@ project design is attached. 

This document aud its contents are the property of GeoCleanse lntemational, Inc. It is delivered in the 
expressed condition that it is not to be disclosed, reproduced in whole or part, or used for auy other 
purpose other than in connection with the Geo-CleameO Process as applied by Gee-Cleanse 
International, Inc. No right is granted to the recipient to disclose or use any information contained in 
this doauuent. United States patents protect the Gee-Cleanse@ Process and only Ged=leanse 
Intemati~ Inc. or those acting with a written license from Gee-Cleanse lntematioru& Inc. may apply 
theGeo-Cl&Process. 

If you have any questions or comments regarding this estimate, please feel 4%~ to contact 
MariKay Fish or myself at (908) 206-1250, or via e-mail at mfish@geocleanse.com. 

Thank you for considering the Gee-Cleanse@ Process to assist you in your remedial needs. 

Sincerely, 
leanse international Inc. 

Peter F. Yanczak 



BdpiMcosfEsbinde 
901~IE-218A /T&a Tech NUS: NWRP Bethpegc 

. 
Ballpark Cost Estimate Overview 

BaIlpark # 901-lE-218A / Tctn Tech NUS: NWIRP B&page 
Pilot Primat-y Polish 

Project Design $ 7,560 S 3,550 s 1,450 
Injector Fabrication / Installation s 5,200 s 81,850 s 3,050 
On Site injection Program $ 35,350 $ 982,100 s 70,700 
Reagents S 26,320 s 750,164 6 50,200 
Project Doamxntation $ 3.450 s 11,750 s 5,150 
MObiith s 7,551 S 137,524 s 12,691 

Total S 85,431 s 1966938 S 143-1 

PROJECT GRAND TOTAL S 2,195,611 

Ballpark Cost Estimate Assumptions Overview 
These estimates form the basis for the line item costs that follow. 

Mobilization Costs 
PerDienlRate(perperson/perday) s 232 
Crew Transportation (Miles or Tickets per person) S 100 
Car Rental (per week) S 500 
Treatment Unit Tramportati~ (each wit) % 750 

Pilot Treatment 
Nmnk of hjectors 10 Design/Documeotation Hours 
Number of Days for Drilling 3 Design Documemtation 
Number of Drilling Oversight Crew 1 Injection Supervisor 
Pounds of Hydrogen Peroxide 42,000 Geologist 
Number of Injection Crew 3 Project Manager 
Number of Treamxnt Units 1 Health & Safety 
Number of Days for Injection 7 Staff Engineer 

Number of Injectors 
Number of Days for Drilling 
Number of Drilling Owrsight Crew 
Pounds of Hydmgen Peroxide 
Number of Injection Cfew 
Nudes of Treatment Units 
Nmber of Days for Injection 
Number of Crew Rotations 

Primary Trestmeot 
169 DesipDxumentatio Hours 
22 Design DoelJmentation 

2 Injection Supe4-visor 
1,446,988 Ge&gist 

4 Project Manager 
2 Health & Safety 

122 Staff Engineer 
I 

Potish Treatment 
Number of injectors 5 Design/Documentation Hours 
Number of Days for Drilling 2 , Design Documentation 
Number of Drilling Oversight Crew 1 inject.ionStqewisor 
Pounds of Hydrogen Peroxide 80,000 Geologist 
Number of Injection Crew 3 Project Manager 
Numba of Treatment Units 1 Health & Safety 
Nunher of Days for injection 14 staff Engineer 
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88UperkcostEdimets 
901~IE-218A /T&a Tech NlJS: NWRf’ Bethpage 

PIIDTTREATMENTPROGRAM 

DESIGN COSTS 
lnjeetion System Design / Permit Assistance / Work Plan / Health & Safety Plan 
Additiond costs will be imwred if project design meting(r) with consuhnt is requested. 

Injection Supervisor S9OIhrX 20 hi-s S 1,800 
Geologist S8OIhrx 40 hrs $ 3,200 
Pmjcct Manager S9OIhrX 20 hrs S 1,800 
Health and Safety Supervisor S9OllUX 5 hi-s s 450 
StafFEnginem S8OIhrx 2 hrs S‘ 160 
Document preparation and delivery services ( flat rate) s 150 

DESIGN COSTS SURTOTAL S 7560 

INJECTOR FABRICATION I INSTALLATION COSTS 
Materials / Installation Oversight 

Materials l Screens 
l Riser & Fittings 

10 injectors x S 250 per injector S 2,500 

Drilling support $9OO/dayx 3 days x 1 pasonne* S 2,700 
l Geologist l PPE 
l Supplies l Water Quality Test Kits (pH, &bride, iron, hardness) 

Drill Rig and Crew iconsultant Budget S 8,000 
-ThreadMachine (Estimate $800 / bjwtor) 
l Completion Materials (sand, bentmite, grout, vaults) 
l Consultant budget; not included in cost estimate 

INJECTOR FABRICATION /INSTALLATION SUBTOTAL S 5f00 

ON SITE INJECTION PROGRAM 
Engineming and Technical Services 

7 Days W-Hour Day) 

Field Crew 
Injection Supervisor 
Injection Specialists 

S9Ofhrx 70 hrs s 6,300 
2 pemmelx S8O/hrx 70 hrs s 11,200 

Technical Support 
Geologist S%O!hr 14 hrs s 1,120 
Project Manager S9OIhr 7hrs S 630 

Personnel Subtotal S 19,250 
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8dt~costEafimate 
901-/E-218A / Tetm Tech NUS: NWRP Belhpge 

ON SITE INJECI’ION PROGRAM tCONTWUED~ 
Injection Equipment 7 DaysX s 2200 perrigfperdiiy 

l Application Unit l PID Meter l PPE 
l injector Heads l COzMeter l pH Test Kit 
l Transfer Pump l Water Level Tape l I.ronTestKit 
l Chloride Test Kit l Sample Jars l safety shower 

l HzCh Test Kit l Bailers 

Vent Flow Balance System 
Special Equipmait 
special Equipment 

Sloe/day 

s 15,400 

s 700 
Ji - 
.% - 

Equipment Subtotal S 16,100 

ONSITE INJECI-ION PROGRAM SUBTOTAL S 35250 

REAGENTS 42,000 polmds 

Chemicals $0.55 per lb $ 23,100 

*Hz02 l AU Catalyst Reagents 
Transportation SO.06 perlb 
Trailer Rental s loo/dayx 7% 

+2?2& 

REAGENTS SUBTOTAL S 26,320 

PROJECT DOCUMENTATION 
Effectiveness Evaluatim Report, Injector Constructiot~ Details, Monitoring Data 
Additional costs will be incurred if project documentation meeting(s) with consultant is requested 

Injection Supervisor $9O/hrX 5hl-s s 450 
Geologist %RO/hrx 30 h-s S 2,400 
Project Manager s9o/brx 5hl-s S 450 
Document preparation and dchery services ( tlat rate) s 150 

MOBILIZATION CHARGES 

Drilling Oversight Tmqortation 
Drilling Oversight Vehicle Rental 
Drilling Oversight Per Diem 
Injection Crew Transportation 
hjcctim Crew Per Diem 
Injection Crew Vehicle Rental 
Treatment Unit Trmsportation 

PROJECT DOCUMENTATION SUBTOTAL S 3,450 

1 pcrsonncl s 100 
0.5 week(s) s 250 

1 persomelx 3 days S 6% 
3personwl s 300 
3 persmnelx 7days $ 4,872 

1.2 week(s) s 583 
1 unit(s) S 750 

MOBILIZATION SUBTOTAL S 7351 

< 

INITIAL TREATMENT TOTAL S 85,431 

PRIMARY TREATMENT PROGRAM 
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Ba#perhca3tfstin?efe 
oOf-h5218A/Tetre Tech NUSr NWIRP Ekffpge 

DFSIGN COSTS 
Injection System Design / Permit Assistance / Work Plan I Health & Safety Plan 
Additional costs will be incurred if project design meeting(s) with consultant is requested. 

Injectionsupenisor s9o/hrx 10 hrs s 900 

Geologist S8O/hrx 20 hrs s 1,600 

projaa Maw= S9OlbX 10 hrs s 900 
Health and Safety Supervisor S9O/hSX 0 hrs s - 
StaffEngineer S8O/hrx 0 hrs s - 
Doeument preparation and delivery servks ( flat rate) s 150 

DESIGN COSTS SUBTOTAL S 3350 

INJECTOR FABRICATION / INSTALLATION COSTS 
Materials / Installation Oversight 

Materials l Screens 
l Riser & Fittings 

169 injectors x $ 250 per injector S 42,250 

Drilling support s9oo/dayx 22 days x 2 persoane’ s 39,600 
l Geologist l PPE 
l Supplies l Water Quality Test Kits (PH, chloride, uorq hardness) 

Drill Rig and crew ~Consultant Budget S 135,200 ] 
l Thrd Machine (Estimate $800 / Injector) 
l Completion Materials (sand, benttite, grout, vaults) 
l Consuhtt budget; not included in cost estimate 

INJECTOR FABRICATION / INSTALLATION SUBTOTAL S 81,850 

ON SITE INJECTION PROGRAM 
Engineerkg and Technical Services 

122 Days ( I O-Hour Day) 

Field Crew 
Injection Supervisor 
Injection Specialists 

$9O/hrx 1220 hrs s 109,800 
3 persomelx SfJO/hrx 1220 hrs S 292,800 

Technical Support 
GdOgiSt 

Project Manager 
$80 
s90 

244 hrs % 19,520 
122 hrs s 10,980 

Personnel Subtotal S 433,100 
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I%#MuecostE~e 
QOl-IE-218A / Tetm Tech NUS: NWRP bUysage 

ON SITE INJECTION PROGRAM KONTINUED1 
Injection Equipment 122 Days x s 2230 per~g/wday 

l Application Unit l PIDMeau l PPE 
l Injector Heads l CO;!Meter l pHTestICit 
l TraoSffPUItlp - Water Level Tape l IronTestKit 
l Cbkwide Test Kit l Sample Jars l SafiAy Shower 
l HzOzTestKit l Bail-s 

S 536,800 

Vent Flow Balance System 
Special Equipment 
Special Equipment 

moo/day s 12200 
s - 

s - 

Equipment Subtotal S 549,000 

ONSITE INJECTION PROGRAM SUBTOTAL S 982,100 

REAGENTS 1,446,988 pounds 

chemicals 
*Hz02 

Tl2lUSpO~tiOll 
Trailer Rental 

$0.45 per lb S 651,145 
l All Catalyst Reagents 

$0.06 perlb S 86,819 
% 1oo/dayx 122 days s 12200 

REAGENTS SUBTOTAL s 750,164 

PROJEfl DOCUMENTATION 
Efkctivcoess Evaluation Report, Injector Coostruction Details, Monitoring Data 
Additional costs nil be incurred if project documentation meeting(s) with consubnt is quested. 

Injection Supervisor S9olhrx’ 
Geologist S8O/hrx 
Project Manager S9OlhrX 

Dcmment preparation and delivery services ( flat rate) 

20 hrs % 1,800 
1oohrs S 8,000 
20 hrs s 1,800 

S 150 

PROJECT DOCUMENTATION SUBTOTAL S 11,750 

MOBILIZATION CHARGES 

Drilling Oversight Transportation 2 persotmel 
Drilling Oversight Vehicle Rental 3.7 week(s) 
Drilling Oversight Per Diem 2 pcrsonnelx 
Injection Crew Transportation 4persormelx 
tajcction Crew Per Diem 4 persoMelx 
Injection Crew Vehicle Redtal 20.3 week(s) 
Treatment Unit Transportation 2 unit(s) 

22 days 
1 rotations 

122 days 

MOBILIZATION 

s 200 
s 1,833 
$ 10208 

i I;;: 
$ 1,500 

SUBTOTAL S 137324 

PRIMARY TREATMENT TOTAL S 1,966,938 

POLISH TREATMENT PROGRAM 
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Barlvpud Cat Estimfe 
901-5218A/ Tebe Tech NW: NWIRP eethpage 

DESIGN Cm 
hjecticm Systfm Design 1 permit Assistaoce 1 Work Plan 1 Health & Safety Plan 
Addiinll costs will be incurred if project design nwethg(s) with consuhti ir -4. 

lnje&mSupervisof S9OlhrX 5 hrs S 450 

@JhM S8OJhrx 5 hrs s 400 

Proj~Manaser S9OlhfX 5 hrs S 450 
Health and Safety Supervisor S9oO/hrx 0 hrs s - 
StanEngineer s soihrx 0 hs. s - 
Document preparation and delivery services ( flat rate) S 150 

DESIGN COSTS SUBTOTAL S 1,450 

INJECTOR FABRICATION I INSTALLATION COSTS 
Materials / Installation Oversight 

Materials l f&mzns 
l Riser & Fittings 

5 injectors x S 250 pcrinjcctor S 1,250 

Driuing support s9oo/dayx 2 deys x 1 personrptl s 1,800 
l Geologkt l PPE 
l Supplies l Water Quality Test Kits @H, chloride, iron, hardness) 

Drill Rig and Crew /Consultant Budget s 4,000 1 
l Thread Machine (Estimate S800 / injector) 
- Completion Materials (sand, bentonite, gout, vaults) 

l Consultant budget; not included in cost esn’mate 

INJECI’OR FABRICATION / INSTALLATION SUBTOTAL S 3,050 

QN SITE INJECTION PROGRAM 
Engineer@ and Technical Services 

14 Days (IO-Hour Day) 

Field Crew 
Injection Snpenisor 
Injection Specialists 

$9O/hrx 140 Ill3 S 12,600 
2 pessoMeIx $RO/hrx 140 hrs $ 22,400 

Technical Support 
Geologist 
Project Manager 

$RO/hr 
$90/h 

28 hrs $ 2,240 
14 hrs S 1,260 

Personad Subtotal S 38,500 
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B4l8psacoslEs8nmte 
9Oi-62f6A / Tetm Tech NUS: NW?RP B&page 

ON SITE INJECMON PROGRAM (CONTIm1 
Injection Equipment 14 Daysx s 

l Applicatian Unit l PiDMetez 
WC@ ~ptypa* S 30,800 

l Jhjector Heads l COZM- 
- Transfer Pump l Wates Level Tape 
-tXorideTestKit l Sample Jars 
l Hz02 Test Kit l Bailers 

l pH Test Kit 
l IronTestKit 
l safety shower 

Vent Flow Balance System 
Special Equipment 
Special Equipment 

SlOO/day s 1,400 
s - 
s - 

Equipment Subtotal S 32,200 

ONSITE INJECI’ION PROGRAM SUBTOTAL S 70,700 

Chemicals 
*Hz02 

TmpCKkIth 
Trailer Rental 

l AU Catalyst Reagents 
S 0.55 per lb 

SO.06 perlb 
s lOO/dayx 

$ 44,000 

s 4,800 
14 days $ 1,400 

REAGENTS SUBTOTAL S s200 

PROJEfX DOCIJMENTATION 
Ef%tiveness Evaluatkm Report, Injector COUSIJU~~~OLI Details, Mtiroring Data 
Additional costs will be incurred if project documentation meeting(s) with consultant is requested. 

InjeetiouSupervisor S9olhrx 
Gco1ogist SRO/hrx 
Project Manager S9olhrx 
Document prcpation and delivery services ( flat rate) 

10 hrs % 900 
40 hrs S 3,200 
10 hrs S 900 

S 150 

PROJECT DOCUMENTATION SUBTOTAL S 5,150 

MOBILIZATION CHARGES 

Drilling Oversight Transportation 
Drilling Ovetsight Vehicle Rental 
DriUing Ovasight Pex Diem 
Injection Crew Transportation 
Injection Crew Per Diem 
Injection Crew Vehicle Rental 
Treatmmt Unit Tmnsporhuu 

l-1 S 100 
0.3 week(s) s 167 

1 persoawlx 2days S 464 
3 ptxsonnel s 300 
3 persoMelx 14 days s 9,744 

.2.3 week(s) % 1,167 
1 unit(s) S 750 

MOBILIZATION SUBTOTAL S 12,691 

POLISH TREATMENT TOTAL S 143241 

Yoo Page7of7 



Contaminant Mass Cakulation for Tetm Tech NUS: NWfRP Bethpage Site 
9Ol-lE-219A 

Totat Petroleum Hydrocarbons 

1. Soil 

Lcnath(n)= 110 n soilDenay(Ibfa,yd)= 2,600wcuyd 
wdth (n) = 110 A 6Cd~@pn)= 2~ppm 

Thioknecn, (n) = 46ft 

6cdQumtily(arbicyaNJs)= 20.615 al yds 

i%ilContaminan(MW= 230.0 IbTPH x 2,ecobssail x 20.615 wydeccd= 132.759 bfPH 
l.ooo.ooo lbsoil wyd-il 

2. oiisoIved Phase 

Lenath= won 
Plume Area (sq ff) = 26.afJqn 

Average Thidmess (It) = 12 n 
Pordy~mdtsimd)= 0.60 

Averaee TPH - (ppb) = WOWfIO ppb 

Widm= i4on 

VolurnedCabmhbdWater@d)= 26.6oo~n x i2ftmkk x 0.60 (fxxAly)X 7.46gal= 1.910,093 gfrd 
cubicfcd 

climhdContaninantMass(lh)= 1.910.0939alwnbs x 6345lts x 6.600,OW bs TPH - 105,202bsrSsohdTPH 

gil- biuii bewater 

3. Free Phase 

-=- ii0 n W&= ii0 n 
PllaneArea(aqfl)= 12.100 6q n 

AmageActunlThkknwe(ft)= 0.02un(adpoductthkkt~=~edwell~~4) 
Porosity~mdecimtd)= 0.30 

FmePhmeVdune= 12.10 sq n X onmih x 0.30 (paosity) = nwli 

FrecPhawMass= 73an x 7.469al x 6.3lb’ = 3,421 lbs he phase 
wfoca gal TPH 

‘6.3lbdgdisassumed aslheaveragedensityctfTPH 

Amount of 90% Hydrogen Peroxide Required 

1.6oil= 132.758 Ihp 
ZDiswlvdPh8se= 105.202 lb6 
3.FmePhaw= 3,421 Ibo 

241,363 fotal lhs TPH 

StokhlomUrkH2O2Requl- 241.363 lboTPHx 6.5lb~H202 = 1.568.966 lbSli202~ 
lb TPH 

MbmumH2o2Reqld- 179 hjecbrs x 3,UXJbH2O2= 537,Mo pounds HZ02 

I- 



. 

Gee-Cleanse@ Initial Estimate 
Page 3 

SITE DATA DESIRED FOR CEO-CLEANSE PROJECT DESIGN 

The site information desired for f?nal Gee-Cleanse project design is typically included in a very 
thorough remedial investigation report. Specifically, we search for the foIlowing information: 

L General Site J5formation. 
A. Map(s) with buildings, overhead or underground utilities, sample locations, etc. 
B. Topographic map. 
C. Site history, especiahy regarding the plume origin previous remediation, etc. 
D. Site hazards and access for drill rig, Gee-Cleanse treatment rig, peroxide tanker. 

II. Soil Data. 
A. Detailed iithologic descriptions and geologic cross sections. 
B. Soil density. 
C. All soil boring logs from the site. 
D. All soil analytical data in tabular form. 
E. Comaminant isopleth maps (by compound and by discrete depth intervals). 

III. Groundwater Data. 
A. Detailed lithologic descriptions of the aquifer (boring logs). 
B. Depths of aquiclude/aquitard intervals. 
C. Depth to groundwater and seasonal variations. 
D. Hydraulic conductivity. 
E. Porosity. 
F. Water quality (pH, alkalinity and iron concentration). 
G. All groundwater analytical data in tabular form. 
H. Observations/thickness of free product layers. 
I. Contaminant isopleth maps (by compound and by aquifer if more than one). 
J. Groundwater peizometric surface map. 

IV. Bedrock Data (if applicable). 
A. Ail groundwater quality data described in Section III. 
B. Depth to bedrock, and unconsolidated soil data described in Section II. 
C. Depth to water and seasonal variations. 
D. Distribution, strike and dip of fracture sets and discrete zones. 
E. Packer testing results (pump tests, temperature, resistivity, etc.). 



TerraTherm, inc. 
356-B Broad Street 

Fitchburg, MA 01420 
Phone: (978) 343-0300 

Fax: (978) 343-2727 

October 31, 2001 

Joe Logan 
Tetra Tech NUS 
661 Andersen Drive 
Pittsburgh, PA 15220-2745 

Re: Preliminary Cost Proposal for ISTD at NWIRP Bethpage, NY - AOC 22. 

Dear Joe: 

TerraTherm, Inc. (TerraTherm) is pleased to present Tetra Tech NUS, inc. (TTNUS) with 
this preliminary cost proposal to utilize In Situ Thermal Desorption (ISTD) at the US 
Navy NWIRP Bethpage - AOC 22 site. As you are aware, TerraTherm is a two-year old 
company that has the exclusive, worldwide license to commercialize the ISTD 
technology. ISTD is a robust, field-proven remediation technology that has been 
demonstrated to be capable of remediating volatile and semi-volatile organic 
compounds, including polycyclic aromatic hydrocarbons and petroleum hydrocarbons to 
levels below typical regulatory agency clean-up standards. 

ISTD was invented by Shell Oil Company and is protected by 19 U.S. patents plus 
various patents pending, all of which were transferred by Shell to the University of Texas 
at Austin (UT) at the beginning of January 2000. Later that month, UT granted 
TerraTherm the exclusive license to commercialize the ISTD technology. 

Because of the proprietary nature of the ISTD technology, the information contained 
within this proposal is confidential, and may be used only for the purpose of evaluating 
the proposed work. We ask that this proposal not be distributed, except to parties 
involved in its evaluation. 

1.0 Introduction 

We propose to utilize the TerraTherm ISTD technology to remediate the various 
contaminants of concern (COCs) that are known to exist at the NWIRP Bethpage - AOC 
22 site, specifically: 

l Petroleum Hydrocarbons [No. 6 Fuel Oil and Diesel]; and, 
l Polycyclic Aromatic Hydrocarbons (PAHs). 

02001, TerraTherm. Inc. All Rights Reserved. 



Richard H. Gates, Ph.D., P.E. 
October 30.2001 

Page 2 TerraTherm, Inc. 

The ISTD process is designed to allow effective in situ remediation of a wide range of 
organic contaminants, volatile and semi-volatile, with minimal disruption to site 
operations and without the need for excavation and off-site disposal of contaminated 
soils. 

This proposal proceeds with the following sections: 

l Understanding of the Problem 
l ISTD Process Description 
l Preliminary Full-Scale Remediation Cost Estimate 

Resumes of key members of the TerraTherm team are presented as an addendum. 

2.0 Understanding of the Problem 

TerraTherm’s understanding of the NWIRP Bethpage - AOC 22 site is based on brief 
conversations with you and materials you provided by fax, including a memo dated 
1 O/04/01 entitled, “NWIRP Bethpage - AOC 22 Treatment of Soil” with accompanying 
table of soil contamination data and site plan. The site formerly included buildings and 
USTs that contained No. 6 Fuel Oil. You asked that we focus our attention on the 
unsaturated zone portion of the site. We understand that you would prefer that site 
cleanup be completed within approximately 1 year. 

TerraTherm is of the opinion that ISTD i.scapable of effectively treating both volatile and 
semi-volatile organic contaminants extending throughout the unsaturated zone to very 
stringent soil cleanup levels such as those identified in your memo, and we are prepared 
to guarantee such results. In our opinion, no other in situ remediation technology 
currently available is capable of doing so. 

You mentioned that the site includes utilities (e.g., buried electrical lines and natural gas) 
that cross the area to be treated. Such lines would have to be de-activated prior to 
treatment, and depending on materials of construction, may need to be relocated or 
protected. Detailed examination of such issues is beyond the scope of this proposal. 

3.0 ISTD Process Description 

The TerraTherm ISTD process utilizes conductive heating and vacuum to remediate 
soils contaminated with a wide range of organic compounds. Heat and vacuum are 
applied simultaneously to subsurface soils, typically with an array of vertical 
heater/vacuum wells under imposed vacuum. The electrically powered heating 
elements are operated at temperatures of approximately 700 to 800°C. Heat flows 
through the soil from the heating elements primarily by thermal conduction. 

As the soil is heated, volatile, semi-volatile and non-volatile organic contaminants in the 
soil are vaporized and/or destroyed by a number of mechanisms, including: (1) 
evaporation into the air stream; (2) steam distillation; (3) boiling; (4) oxidation; and (5) 
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pyrolysis. The vaporized water and contaminants, as well as some volatilized inorganic 
compounds, are drawn counter-current to the heat flow into the vacuum extraction wells 
(“heater-vacuum” wells). 

Compared to fluid injection and extraction processes, the conductive heating process is 
very uniform in its vertical and horizontal sweep. This is because thermal conductivity 
values vary over a very narrow range regardless of soil type, while fluid permeability 
values often vary over many orders of magnitude, leading to bypassing of lower 
permeability zones. Furthermore, transport of the vaporized contaminants during ISTD 
is improved by the creation of permeability, which results from drying and shrinking of 
the soil. Closely spaced flow paths are created even in tight silt and clay layers, allowing 
escape and capture of the vaporized contaminants. The combined effectiveness of both 
heat and vapor flow yields nearly 100% sweep efficiency, leaving no area untreated. 

Furthermore, treatment of the contaminants in the heated soil is virtually complete, with 
a displacement efficiency approaching 100%. This occurs because the soil can be 
heated if desired to the boiling points of the contaminants of concern, and maintained at 
such temperatures (e.g., >5OO”C if desired) for many days. Laboratory treatability 
studies and field project experience have confirmed that a combination of high 
temperature and long residence times result in extremely high overall removal efficiency 
of even the high boiling point contaminants. Every one of the seven ISTD field projects 
has achieved non-detect values of the contaminants of concern, even though their initial 
soil concentrations were often very high. 

In practice, most (e.g., 9599%) of the contaminants are destroyed within the soil, before 
they reach the extraction wells and are conveyed to the surface. Contaminants that 
have not been destroyed in-situ are removed from the produced vapor stream at the 
surface with an air pollution control system. The vapor treatment train often consists of a 
thermal oxidizer, heat exchanger, carbon adsorbers, and vacuum blowers. With this 
system, a destruction and removal efficiency (DRE) for polychlorinated biphenyls (PCBs) 
of 99.9999998% (“8-nines”) has been achieved in the stack effluent. This performance 
served as the basis for TerraTherm Environmental Services Inc. (TESI) being granted a 
draft nationwide TSCA permit for treatment of PCB-contaminated soils with ISTD. At 
NWIRP Bethpage - AOC 22, due to the nature of the COCs, we assume that vapor 
treatment can be performed with a treatment train consisting of a heat exchanger, 
carbon adsorbers, and vacuum blowers. 

Several ISTD pilot and field research demonstrations and four full-scale remediation 
projects at contaminated sites were carried out by Shell and TESI between 1995 and 
1999. The ISTD technology has been proven to be highly effective in removing a variety 
of contaminants including coal tars, PCBs, pesticides, chlorinated solvents, and heavy 
and light petroleum hydrocarbons. The tar drum experiments Shell performed (Hansen 
et al. 1998) are of particular interest in the context of this proposal. They demonstrated 
that with proper design, ISTD can effectively and safely treat all organic contaminants 
present in coal tars, including carcinogenic PAHs. Post-confirmatory soil sampling 
performed by independent oversight contractors working on the completed ShelUTES 
ISTD projects demonstrated that typically, despite initially high concentrations of the 

02001, TerraTherm. Inc. All Rights Resewed. 



Richard H. Gates, Ph.D.. P.E. 
October 30.2001 

Page 4 TerraTherm, Inc. 

COCs, final concentrations were below laboratory reporting limits (Stegemeier and . 
Vinegar, 2001; Baker and Bierschenk, 2001). We have attached these papers for your 
reference. 

4.0 Preliminary Full-Scale Remediation Cost Estimate 

You have asked that we provide a cost of treatment services. Based on our 
understanding of the current site condition’s, we have made the following approximations 
to arrive at a full-scale remediation cost estimate: 

l Approximate volume of soil to be treated by ISTD: per your figure, a circular area, 
-100’ in diameter = 7,854 f? x 54 ft depth of target treatment zone (TTZ) / (27 
ft3/yd3) = -15,700 yd3 (cy). 

l Assume entire soil volume is accessible using vertical thermal wells. 

l Assume that vertical thermal wells will be installed with well heads extending 
above existing ground surface, through a vapor barrier, with vapor collection 
piping and electrical wiring installed aboveground; 

l Assume that the entire treatment area would be treated simultaneously. We 
estimate that at a 10’ spacing between thermal wells, the heating period will be 
77 days. 

. At a 10’ spacing between thermal wells, placed in a hexagonal pattern, 114 
thermal wells will be required. This includes perimeter thermal wells located up 
to 5’ horizontally outside the limits of the volume of soil requiring treatment, to 
ensure that the entire TTZ, including its outer edges, will reach the target 
temperature of 635°F (335°C) within the heating period. Our preliminary 
modeling assumed that for the coarse sand and gravel within the unsaturated 
zone TTZ at this site, water saturation (volume of pore space occupied by water) 
averages no more than 10%. Our estimate assumes that thermal wells will be 
placed in a hexagonal pattern, with a heater-vacuum well in the center of each 
pattern, and six heater-only wells located 10’ radially outward from each heater- 
vacuum well, at the center of each edge of the hexagon. Thus, approximately 80 
heater-only wells and 34 heater-vacuum wells will be required. Heaters will be 
placed within impervious pipe inside each thermal well, and will extend from 5’ to 
54’ below ground surface (bgs). 

l It is anticipated that TerraTherm will utilize RotoSonic drilling methods to install 
these wells along with subsurface temperature and pressure monitoring points, 
and that no soil cuttings will be generated. Costs for disposal of soil cuttings, 
other IDW or PPE is therefore not included within this proposal. 
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l (a) We assume that TTNUS and the site owner will provide unimpeded access to 
the site; (b) we assume TTNUS and/or the site owner will provide a suitable 
power-drop and initial transformer; (c) at this time, based on the preliminary 
thermal well field configuration, we anticipate that assuming the project is 
conducted in a single phase, the electrical power demand will be approximately 
2.1 MW; (d) there are no substantial subsurface obstructions. that will prevent 
installation of the vertical thermal wells using RotoSonic methods; (e) all work will 
be able to be performed in Level D; (f) all permits will be prepared by, paid for, 
and obtained by others; (g) the site will not subject to substantial recharge of 
groundwater into the heated zone; (h) the project will not require the use of union 
construction trades people or payment of prevailing wage labor rates; (i) costs 
associated with stack sampling, analysis, and monitoring are excluded from this 
cost estimate, and can best be determined once the emission monitoring 
requirements are finalized; (j) TerraTherm will conduct all post-treatment soil 
sampling and analysis, with TTNUS and/or regulatory agency oversight; (k) we 
assume that the site will be attended lO-hours per day throughout only the 
beginning (first two weeks) of the heating periods. During that period, at least 2 
people (1 TerraTherm and 1 to be provided by others) will be on site together for 
safety reasons. Thereafter, a security guard (provided by others) will suffice for 
nighttime monitoring, and TerraTherm personnel will visit the site twice weekly to 
conduct monitoring, with a TerraTherm maintenance crew on standby in case of 
need. A total of 200 man-hrs of TerraTherm operations labor is assumed. 
Process equipment technicians will be required to use “the buddy system” for 
safety; and, (I) the project will be initiated no sooner than the second hatf of 2002 
and completed during 2003. 

TerraTherm’s preliminary estimate of the overall project cost, including preparation of 
project plans, mobilization, construction, soil treatment using ISTD, soil confirmatory 
sampling, and demobilization is $1,763,500. This total includes an estimated electricity 
cost at $O.O-//KwHr of approximately $236,000, and an anticipated granular activated 
carbon usage of approximately 38,500 Ibs. Under the assumptions stated herein, 
TerraTherm is willing to guarantee the achievement of the given cleanup goals. 

In the event that a more stringent set of air discharge requirements is imposed than 
would be compatible with use of granular activated carbon only, the remediation costs 
would be more than those presented above. 

As we indicated in earlier correspondence, TerraTherm’s heater-vacuum wells may be 
able to be designed for use, following heating, to deliver oxidants into the saturated zone 
portion of the site, or to enable surfactant flushing within that zone. ISTD could also be 
applied to the saturated portion of the site, but only if recharge of groundwater into that 
zone could be controlled, such as with a hydraulic barrier encircling the saturated portion 
of the treatment zone. Such a proposal, if desired, could be provided separately. 

By way of addressing some related issues, we add the following comments: 
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l Buried Utilities -Where buried utility lines exist that would be damaged by 
heating and cannot be sacrificed, provision would need to be made to protect 
them either by maintaining sufficient space (e.g., 7-8 ft) between the nearest 
thermal well and the feature in question so that it would remain outside the steep 
portion of the thermal gradient (i.e., the heat front), and/or extracting excess heat 
from the utility lines. Simulation modeling can be used to establish the necessary 
spacing. 

l Electrodes - You asked that we provide locations of electrodes. Unlike electrical 
resistivity heating, which relies on passage of electricity through the soil in order 
to heat it, ISTD heats the soil conductively from hot thermal well piping. Our 
wells are not electrodes, nor are our electric heaters in direct contact with the 
well piping in which they are enclosed. All electrical components are installed 
per National Electrical Code, and are grounded and bonded per requirements. 

Thank you very much for the opportunity to provide you with this preliminary cost 
proposal. We look forward to working with you to move forward with this important 
remediation project. Please feel free to contact us if you have any questions or 
comments on this preliminary proposal and cost estimate. 

Best Regards, 

Ralph S. Baker, Ph.D. John M. Bierschenk, P.G. 
CEO and Technology Manager President and General Manager 
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A brief description of key members of the TerraTherm team is provided below: 

Ralph S. Baker, Ph.D., CEO and Technology Manager: Overall responsibility for 
TerraTherm’s application and development of the ISTD technology. Dr. Baker is a soil 
physicist with over 24 years of experience, and has authored over 40 publications on in 
situ remediation, including four books. While at ENSR, Dr. Baker led the development of 
three comprehensive Engineer Manuals written for the U.S. Army Corps of Engineers on 
in situ remediation: Soil Vapor Extraction (SVE) and Bioventing (1996); In Situ Air 
Sparging (1997); and Multiphase Extraction (1999). He served as technical advisor to 
government and industry on many remediation projects, and prepared guidance for the 
U.S. EPA on the limitations and optimization of SVE, the most commonly used in situ 
technology. He has an international reputation for excellence in his field. 

John M. Bierschenk, P.G., President and Operations Manager: Overall responsibility for 
TerraTherm’s administration and operations. For his former employer, ENSR 
Consulting, Engineering and Remediation, he was Manager of Remediation Services, a 
department that consisted of a group of 65 engineers, scientists and constructors. This 
group provided design/build/operate services for industrial and government clients. Mr. 
Bierschenk is a registered Professional Geologist in Pennsylvania, Licensed Site 
Professional in Massachusetts, and MBA with 22 years of experience that includes the 
manufacture and application of soil and groundwater remediation equipment, 
environmental consulting and general management. 
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Harold Vinegar, Ph.D., Technical Advisor: As co-inventor of the ISTD technology, Dr. 
Vinegar assists TerraTherm with continued technology development and technical 
support. He received his B.S. from Columbia Univ., and his M.S. and Ph.D. in physics 
from Harvard Univ. Since joining Shell’s research organization in 1976, Dr. Vinegar’s 
interests have been in environmental remediation, enhanced recovery processes, shaly 
sand evaluation, computerized tomography, and nuclear magnetic resonance 
logging/imaging. A Research Leader at Shell E&P’s Advanced Technology Laboratory 
in Houston, TX, Dr. Vinegar has been the lead inventor of the ISTD technology. He is 
named on eight of Shell’s fiieen patents related to thermal blankets and thermal wells. 
He was instrumental in designing and supporting each of the full-scale applications of 
ISTD to date, and was largely responsible for the conceptualization and initial testing of 
the technology. 

George L. Sfegemeier, Ph.D., Technical Advisor: As technology development 
consultant, Dr. Stegemeier is actively working with TerraTherm to provide continued 
technology development and technical support. He received his Ph.D. degree in 
petroleum engineering from the University of Texas as Austin. Dr. Stegemeier led the 
development of Shell’s extensive capabilities in enhanced oil recovery over the course of 
a long career with Shell E&P. Having retired from Shell, Dr. Stegemeier continues to 
work for Shell as a consultant. Like Dr. Vinegar, he is named on most of Shell’s patents 
related to ISTD, was instrumental in designing and. supporting each of the full-scale 
applications of ISTD to date, and has contributed significantly to advances in ISTD 
technology. 

James P. Galligan, P.E.: Principal Engineer. Mr. Galligan has ten years’ experience in 
estimation, detailed design, procurement, installation and operation of in situ remediation 
projects. He was instrumental in the detailed remedial design effort that TerraTherm 
carried out for Foster Wheeler Environmental Corporation for the Rocky Mountain 
Arsenal (RMA) Hex Pit ISTD project, Commerce City, CO, which TerraTherm is currently 
implementing. 

Stanley L. Walker: Fabrication Engineer. Mr. Walker held this position with TerraTherm 
Environmental Services, Inc. (TESI) from 1996-l 999, and was intimately involved with all 
seven of the ISTD projects that TESI carried out. He was the lead engineer for the 
fabrication, construction and operation of an 18-well pilot test of Gen2 wells that 
TerraTherm carried out at the Gasmer Drive, Houston, TX facility that TerraTherm has 
leased from Shell E&P Technology and Research, Inc. He has also played key roles in 
the RMA, Entergy Gulf States, and Southern California Edison projects for which 
TerraTherm is currently under contract. 
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